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HE use of antiseptic oils in the treat- 

ment of infections of the pleural 

cavity has long been known. In fact, 
Hippocrates recommended that they be 
employed in their warm state after aspira- 
tions. Clive Riviere in 1919 experimentally 
tested the reaction of the pleura to gum 
solution. Although retained in the pleural 
cavity, this solution was found to excite 
considerable pleural reaction. Riviere there- 
fore refrained from carrying out his 
original intention which was to treat 
patients suffering from bronchopneumonia 
by basal collapse. That the injection of 
massive quantities of oil into an infected 
pleural cavity might result in its disinfec- 
tion or that the oil might serve to cause 
compression in the case of pulmonary 
lesions was therefore theoretically appre- 
ciated. It remained for Bernou to realize 
this possibility clinically. He so treated a 


patient in July, 1921, and to this form of 


treatment gave the name oleothorax. 

Bernou’s patient suffered from pulmo- 
nary tuberculosis but developed a bron- 
chopleural fistula during the course of 
pneumothorax treatment. He started oleo- 
thorax treatment and soon obtained 
adequate compression. He therefore main- 
tained the pneumo-oleothorax. The fistula 
became obliterated. Bernou did not advo- 
cate oleothorax as a method of choice 
in the treatment of bronchial fistulae. He 
did recommend it in the treatment of 
purulent tuberculous pleurisies. 


We propose to report some of our experi- 
ences with oleothorax. They concern its 
employment in patients with tuberculous 
lesions of the pleura and lung. Some 
examples of its value as a supplement to 
pneumothorax in the treatment of bron- 
chiectasis have also been included, and 
one case in which it was employed to 
supplement an incomplete thoracoplasty 
for pulmonary tuberculosis which had to 
be abandoned because of activity in the 
opposite lung. 


OIL USED 


Vegetable oil and paraffin have been 
recommended. We employ the U. S. P. 
preparation of the latter. The oil is sterilized 
by heating. No further precautions are 
necessary. The gomenol is added after the 
sterilization of the oil. The fluid is cultured 
at intervals. Five cubic centimeters of 
5 per cent gomenol are added to every 95 
c.c. of liquid paraflin. Gomenol has been 
used in strengths up to 20 per cent. The 
stronger solution is indicated when anti- 
septic action, rather than mechanical 
action, is desired. For purposes of more 
exact roentgenographic visualization a 
few cubic centimeters of iodized oil or 
brominized oil may be added. The iodized 
oil usually remains at the bottom while 
the liquid paraffin goes to the top (see 
Fig. 

We may here note that Chandler and 
Gloyne observed that when a sero-purulent 
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fluid to which oil has been added is allowed 
to stand in a glass cylinder, it separates 
out into three layers, a layer of deposited 
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Fic. 1. Pulmonary tuberculosis, right, in female, aged 
twenty-five. Symptoms first noted in 1925. Pneumo- 
thorax treatment was started on Jan. 10, 1928. 
Phrenicectomy, right, was performed elsewhere on 
April 5, 1930. Lung was allowed to partially reexpand 
but spread of lesion necessitated further pneumo- 
thorax treatment. Good collapse of apex was only 
possible then. Oleothorax treatment started early in 
1931. Figure (5-15-31) shows appearance of oleo- 
thorax cavity following introduction of 30 c.c. of 
liquid paraffin which contained a few cubic centi- 
meters of 5 per cent gomenol. Pneumothorax cavity 
was later completely filled with oil. Total amount of 
oil used in this case was 115 c.c. Perhaps this patient 
may sometime become suitable for thoracoplasty. 


cells, bacteria and debris at the bottom, 
then a layer of serous fluid, and finally 
one of oil floating on top. 


ACTION OF OLEOTHORAX 


The action of oleothorax has been 
adequately grouped somewhat in the 
following manner by Gilbert: 

1. Detoxicating. 

(Pleural layers made thick, rigid, 
impermeable; absorption of toxins 
decreased. ) 

2. Mechanical. 

(The action is blocking when the 
cavity is completely filled; when the 
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oil is under high pressure, the action 
is compressive.) 

3. Disinfecting. 

(Specific (?) bactericidal action of 
gomenol in certain cases.) 

There can be no doubt that the two chief 
actions of oleothorax are (1) detoxicating, 
and (2) mechanical. Oleothorax helps to 
stabilize the mediastinum. The nutritive 
and tonic effects of the oil are said to be 
slight. Clerc of Leysin is of the opinion 
that gomenol possesses a specific bacteri- 
cidal action in tuberculosis. Tulloch in 
1926 reported that B. tuberculosis could 
be killed when dried by exposure to olive oil 
at 37°c., and that the lethal action of 
the oil was enhanced by the addition of 
oleic acid. Tulloch wished it clearly under- 
stood that no far-reaching conclusions 
could be drawn from his experiments. 
Ross and Tulloch later reported that olive 
oil, even of so low an acid value as 0.09 
per cent, is lethal to tubercle bacilli 
in ninety-six hours at 37°c. Interesting 
cultural studies have also been made by 
Waitz. 

Since oleothorax always follows pneumo- 
thorax we will first briefly discuss the 
changes in the lung which follow the latter. 
They have been referred to in detail by 
Bruns and others. Henius has shown that 
the consequences of continued and repeated 
pneumothoraces are thickening of the 
pleura and interlobular septa, formation of 
connective tissue which grows from the 
interlobular septa and capsulation of the 
process in the lung. Kaufmann and 
Tomazewski made similar observations. 

Archibald in 1922 found that liquid 
paraffin produced a mild inflammatory 
action in the pleura of animals. Severe 
reactions seldom occur. Chandler and 
Gloyne state that in the majority of cases 
the injection of liquid paraffin, Ilipiodol 
and gomenol into the pleural cavity results 
in soft oleaginous adhesions. Connective 
tissue and newly formed capillaries may 
also result. No local or remote harmful 
results were noted. My own observations 
are similar in this respect. They also con- 
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Fic. 2. Pulmonary tuberculosis, left, in female, aged thirty-eight. p.c. Pneumothorax cavity. Arrow in A, 
Feb. 3, 1930, indicates large uncollapsed apical cavity. Phrenicectomy, left, performed Feb. 6, 1930. For 
economic reasons, thoracoplasty undertaken and segments of 11th, roth, 9th, 8th and 7th ribs removed 
by Dr. E. A. Graham, Feb. 19, 1930. Portions of 6th, 5th, 4th and 3rd ribs removed March 18, 1930. (B) 
Patient developed purulent pleural effusion, left, and signs of activity in opposite lung. Oleothorax treatment 
therefore undertaken. Upper arrow in B, June 18, 1930, indicates position of fluid level, lower arrow some of 
lipiodol which has dropped to bottom. c, July 18, 1930, indicates some of regenerated ,ribs and also that 
pneumothorax pocket is gradually being filled with oil. In lateral position both fluid levels (indicated by 
arrows) became one. p, November 26, 1930, shows that apical cavity has been completely collapsed by oleo- 
thorax. Patient has remained free from cough and expectoration for over a year and a half and has not 
required any further refills. Fluid in left pleural cavity has remained sterile. 
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Fic. 3. Seropurulent pleurisy, tuberculous (?), ‘in male, aged fifty-eight. Lipiodol injection of bronchial tree is 
normal. (A, Nov. 26, 1928.) Patient had discharging sinus of right chest, result of previous operation. 
Opening of wound was drawn together with strips of adhesive and oleothorax treatment started. (B, March 6, 
1929.) In c, May 24, 1929, one can observe three definite fluid levels. Lowermost contains lipiodol. Pleural fluid 
which is present lies between it and paraffin. It was possible to completely fill cavity in left chest with oil. 
(Note: “films” B and c were taken with patient’s affected side uppermost.) (p, Sept. 13, 1929.) Patient’s 
temperature returned to normal following first oleothorax treatment. External wound healed and patient 
remained free from all complaints referable to right chest until time of his death from carcinoma of esophagus. 
Right pleural cavity found to be quite clean and although one inoculation of a guinea pig had shown 
evidence of tuberculosis, this could not be substantiated at necropsy. 
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Fic. 4. Bilateral bronchiectasis in male, aged twenty-two. (A, Jan. 21, 1930.) Films taken during various stages 
of oleothorax treatment are noted in B and c. Oil separated off into numerous pockets. Uncollapsed dilatations 
indicated by lowermost arrows in B and c. Patient had previously received pneumothorax treatment for a con- 
siderable period and also had a phrenicectomy, right, performed on May 17, 1930. Collapse therapy in this case 
was ineffective. Patient died at his home during October, 1931. p. Bronchiectasis, left. This patient (see last 
case report) was first given postural drainage and then pneumothorax treatment. This treatment was later 
supplemented by a phrenicectomy, left. Pneumothorax pocket gradually began to obliterate. Oleothorax 
treatment was therefore started. Size of oleothorax cavity (0) is indicated by arrows, type of dilatations by 
lowermost arrow. Patient has remained improved following this treatment and has not required any refills for 
over twenty months. 
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firmed those of J. S. Young who found 
that the injection of 10 c.c. of liquid 
paraffin into the pleural cavity of'a rabbit 
consistently failed to excite epithelial 
proliferation. The same could be said for 
liquid paraffin in combination with gom- 
enol and lipiodol. Young occasionally 
noted a perceptible degree of swelling in 
the serosal endothelium and in the peri- 
pheral epithelium during tthe _ first 
two or three days following the injec- 
tion, but these changes were relatively 
insignificant. 

Waitz has also reported on experimental 
oleothorax. The animals used were rabbits 
and guinea pigs. He employed olive oil 
mixed with oil of sesame. In some instances 
8 per cent gomenol was added. He observed 
a fibrinous reaction in the pleura twenty- 
four to forty-eight hours after the introduc- 
tion of the afore-mentioned oil into the 
virgin pleural cavity’ of a female guinea 
pig. The amount of oil present was con- 
siderably less than that injected. If, on 
the other hand, oil of gomenol was injected, 
the amount of fluid noted at necropsy 
was more than had originally been injected. 
From this he concluded that the resorption 
of the oil is followed by an uncompensated 
exudation. Many fat droplets and a few 
leucocytes and lymphocytes could be 
recognized microscopically. In a second 
group of animals allowed to live for some 
time stronger deposits of fibrin and a small 
amount of fluid v ze observed on the 
opposite side. 

Three rabbits which I treated with 
liquid paraffin and gomenol and lipiodol at 
intervals over a period of nineteen months 
failed to develop any such changes in 
the contralateral pleural cavity. We believe 
that the oil disappears from the pleural 
cavity much more slowly in those animals 
which received pneumothorax treatment 
and then oleothorax. 

Gomenol and paraffin mix with the 
effusion to some extent and it would seem 
that a path of absorption is along the 
subpleural lymphatics. Waitz observed 
peribronchial infiltrations. 


Ballon—Oleothorax 


APRIL, 1932 


Chandler and Gloyne found no evidence 
of lipolytic activity. In rabbits experi- 
mentally infected with tuberculosis they 
found that the adhesions induced by 
gomenol showed histological evidence of 
tuberculosis. 

It is worthy of note that Young ob- 
served that superficial or deep trauma of 
the lung by the needle was regularly fol- 
lowed on or before the third day by active 
proliferation of surrounding epithelial and 
connective cells. 

To repeat, the use of liquid paraffin in 
the pleural cavity is not attended by any 
necrosis or by any striking hyperplastic 
or proliferative changes in “the pleura or 
adjacent lung. It should be noted, however, 
that a case of mediastinal paraffinoma has 
been recorded by Fontaine (cited by 
Sillig and Lang). 


INDICATIONS FOR OLEOTHORAX 


We employ oleothorax in pulmonary 
tuberculosis as an aid to pneumothorax 
when the collapse is ineffective due to 
insufficient compression or when the pleural 
space is becoming rapidly obliterated. A 
phrenicectomy may be performed with 
profit before or after oleothorax in certain 
cases. Oleothorax may also be employed in 
purulent and non-purulent tuberculous 
pleurisies. Our experience to date has not 
been very gratifying in cases of secondarily 
infected tuberculous pleurisies. Oleothorax 
may be used to help stabilize the media- 
stinum preparatory to a thoracoplasty or 
as an adjunct to an incomplete thoraco- 
plasty. It may also be recommended in the 
presence of a small bronchopleural fistula, 
and certainly as an substitute for a 
pneumothorax for economic reasons. Its 
use has also been suggested in patients 
in whom pneumothorax treatments are 
followed by a reaction. 

Oleothorax may be employed in the 
treatment of bronchiectasis for purposes of 
compression. It may also be of value in 
cases of spontaneous pneumothorax. In 
the presence of a recurrent serous effusion 
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it may help to create adhesions and to 
obliterate the pleural space. 

Oleothorax is contraindicated in the 
presence of a large bronchial fistula and 
during the acute stage of serofibrinous 
pleurisy. We employed oleothorax in one 
case of a secondarily infected effusion due 
to carcinoma of the lung without success. 
The empyema was subsequently drained. 
Oleothorax should be tried in uninfected 
pleural effusions due to new growth, how- 
ever, because it may obviate the necessity 
of repeated aspirations.! 


TECHNIQUE OF OLEOTHORAX 


The technique of oleothorax which we 
employ is as follows: Under local anesthesia 
the pleura is punctured as in a pneumo- 
thorax treatment. If a pneumothorax is 
already present we gradually aspirate the 
air by means of a pneumothorax machine, 
and replace it with oil. It is not always 
necessary to aspirate the pus which may be 
present. A few cubic centimeters of oil are 
first given to determine the patient’s 
tolerance. The first injection should not 
exceed 100 c.c. The procedure should be 
controlled fluoroscopically. The injections 
are repeated until the cavity is filled. High 
intrapleural pressure should be avoided. 
We usually employ the same sized needles 
for oleothorax as we do for pneumothora~ 
treatment. In some cases we introduce two 
needles, recording the pressure from the 
uppermost one. The patient usually lies in 
the lateral decubitus position with the 
affected side up. 


CLINICAL EXPERIENCES 


We have employed oleothorax in several 
patients with secondarily infected tuber- 
culous pleurisies without effect. One pa- 
tient had a discharging sinus, the result 
of a previous rib resection. She succumbed 
eight months after the first oleothorax 
treatment from tuberculous pneumonia. 
The oleothorax did not play a part in the 
final outcome. In the second case rib 


_ Baumgarten and Rusk have obtained good results 
in two such cases. 
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resection became necessary because the 
oleothorax did not influence the tempera- 
ture curve or obliterate the patient’s 
bronchial fistula. A third patient with a 
secondarily infected tuberculous pleurisy 
received oleothorax treatment for some 
time following a rib resection. His empyema 
cavity has since become completely ob- 
literated but it is doubtful if the oleothorax 
influenced the end result appreciably. 

We have employed oleothorax chiefly 
as a means of obtaining and maintaining 
compression which was no longer possible 
by other methods. 

The following more or less typical record 
of a patient suffering from pulmonary 
tuberculosis illustrates the use of oleo- 
thorax for purposes of compression and in 
preparation for possible thoracoplasty. 


CasE 1. Female (A. D.), aged twenty-five; 
complaints: cough, expectoration (positive 
sputum) and hemoptysis. Onset in December, 
1925. Sanatorium care for five years during 
which time the patient received sanocrysin 
without benefit. Pneumothorax treatment was 
started January 10, 1928. The lesion at that 
time was confined entirely to the right upper 
lobe. She did very well under pneumothorax 
treatment and the cavity which was present 
seemed to be collapsed. She developed small 
amounts of fluid im the right pleural cavity at 
intervals. A phrenicectomy was performed on 
April 5, 1930, with the idea that the lung 
might be allowed to reexpand. Sputum at this 
time was negative, but the films of August 1, 
1930, suggested further extension of the process 
even though the sputum remained negative. 
Pneumothorax treatment was again started 
but collapse of the apex of the lung only could 
be obtained. Fearing that the small air pocket 
which remained might become obliterated, she 
was given oleothorax treatment. The first four 
injections were 5 C.c., § ¢.c., 10 ¢.c., and 20 c.c., 
respectively, of 1 per cent gomenol and paraffin 
oil. The patient received this treatment at the 
Maybury Sanatorium situated at Northville, 
Michigan. It was decided to continue the 
oleothorax treatment when the patient pre- 
sented herself at the Medical and Surgical 
Chest Service, Barnes Hospital. On May 11, 
1931, 30 c.c. of a similar mixture of oil, save 
for the fact that the gomenol was 5 per cent, 
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were injected into the pleural cavity. The 
initial pressure was —2, 0. On May 15, 1931, 
55 c.c. of oil were injected. The patient’s fever 
and complaints were much improved following 
these injections and it has not been necessary 
to give her any further treatment up to the 
present time. The last roentgen ray film, 
however, suggests that there is an extension 
of the lesion below the oleothorax but with rest 
in bed it is hoped that this patient may 
eventually become suitable for more adequate 
collapse therapy, namely, thoracoplasty. (Fig. 


I.) 


The following case, recorded in detail, 
is most instructive because the oleothorax 
apparently prevented a purulent effusion 
from becoming secondarily infected, and, 
in addition, served to compress a cavity 
in the lung. Two stages of a thoracoplasty 
had previously been undertaken in this 
case but had to be abandoned because of 
the development of activity in the oppo- 
site lung. 


Case 1. Female (F. B.), aged thirty-eight, 
admitted to Barnes Hospital on January 28, 
1930. Complaints were cough and expectoration 
of eighteen months’ duration (positive sputum), 
weakness of fifteen months’ duration and loss 
of 15 pounds in weight during the three months 
previous to admission. 

Family History: The patient’s mother died 
of tuberculosis in 1927. The patient was exposed 
for a period of seven months; her symptoms 
developed three months after her mother’s 
death. 

Past History: Scarlet fever at twelve, became 
deaf in left ear following this disease; measles 
at eighteen. Married for sixteen years; has 
three children, alive and well. 

Diagnosis: Chronic pulmonary tuberculosis 
with cavitation, left upper lobe. 

Treatment: Sanatorium care for six months, 
received pneumothorax treatment which was 
continued at the Chest Clinic, Barnes Hospital,. 
up to the time that a phrenicectomy was 
performed on February 6, 1930. A first stage 
thoracoplasty was performed on February 109, 
1930 by Dr. Graham because the apical cavity 
remained uncollapsed; and for economic rea- 
sons. Portions of the 11th, roth, and oth ribs 
were removed. The second stage was performed 
on March 18, 1930, when portions of the 8th, 
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7th, 6th, 4th, and 4th ribs were removed. The 
patient then developed signs of an acute 
tuberculous infection in her opposite Jung and 
also a pleural effusion on the affected side. 
Cough and expectoration became marked. 
On June 18, 1930, 250 c.c. of clear straw 
colored fluid were obtained fiom the left chest. 
On July 16, 1930, 400 c.c. of purulent fluid 
were obtained, and because it was feared that 
the patient might develop a tiue secondarily 
infected empyema, oleothorax treatment was 
started. She was given 100 c.c. of a mixture of 
liquid paraffin, gomenol 5 per cent, and 
lipiodol on July 18, 1930, and 15 c.c. on July 
21, 1930. These injections were preceded by 
aspirations of some of the pleural fluid present. 
The oleothorax treatment resulted in a collapse 
of the apical cavity and the complete disappear- 
ance of the patient’s cough and expectoration. 
She has been steadily improving since then and 
has required no refills. It may be possible in 
this case to complete the thoracoplasty at a 
future date if it is deemed necessary. There is 
no doubt as to the value of oleothorax in this 
case. (Fig. 2.) 


The chief interest in the following case 
lies in the fact that this patient, who had a 
pleural effusion and sinus of the chest wall 
became afebrile following the first oleo- 
throax treatment. He remained afebrile 
up to the time of his death which was due 
to carcinoma of the esophagus. The exter- 
nal chest wound healed following oleo- 
thorax treatment. There is some doubt as 
to the true nature of the pleural lesion 
since necropsy failed to reveal any evidence 
of tuberculosis. 


Case m1. Negro male (H. W. H.), fifty- 
eight years old, was first admitted to Barnes 
Hospital on March 23, 1928, when he was 
found to be suffering from a_ serofibrinous 
pleurisy. Repeated cultures of the fluid failed 
to show a growth. Guinea-pig inoculations 
were negative for tuberculosis. The fluid in the 
right pleural cavity gradually became purulent. 
It was therefore drained on April 21, 1928. 
Since the pleural fluid never became secondarily 
infected a first stage thoracoplasty was 
performed. Another guinea pig was injected 
with the pleural fluid at this time and was 
reported to be positive for tuberculosis. This 
fact was never again substantiated. The patient 
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vas discharged on June 7, 1928. He was 
-eadmitted on November 13, 1928. A malignant 
process in the pleura was then suspected. A 
lipiodol injection showed a relatively normal 
bronchial tree. Thoracoscopy was performed 
m December 4, 1928, and revealed many 
irregular grayish yellow nodules and some few 
‘ine adhesions. The patient was again operated 
upon by Dr. Graham on January 5, 1929. An 
incision was made through the old scar. The 
parietal pleura was 1 cm. thick. About 240 c.c. 
of bloody fluid were found in the pleural cavity. 
There were also several masses of fibrin. Both 
pleural surfaces were smooth but here and there 
there was a suggestion of small nodules beneath 
the visceral pleura. Pieces of thickened parietal 
material and necrotic material were removed 
for microscopic examination and were sub- 
sequently reported upon as chronic inflam- 
mation. The cavity measured over 300 c.c. 
shortly after operation. One month later it 
measured 270 c.c. The patient was having a 
moderate fever. On March 5, 1929, there was 
still a moderate amount of purulent discharge. 
Very little fluid was, however, to be observed 
in the pleural cavity when the patient was 
fluoroscoped. There seemed to be no obvious 
contraindication to performing oleothorax. The 
fever was considered to be due to chronic 
pleuritis. Sixty-five cubic centimeters of par- 
affin oil and 10 c.c. of lipiodol with gomenol 
were injected into the right pleural cavity. 
There was no immediate reaction. The drainage 
tube which was still present was removed. 
The opening of the wound was drawn together 
with strips of adhesive. One hundred cubic 
centimeters of liquid paraffin were injected 
through the sinus which still permitted intro- 
duction of a needle on March 11, 1929. The 
patient had previously been febrile and it was 
noted that his temperature returned to normal 
immediately following the first oleothorax. 
On March 26, 1929, another 60 c.c. of liquid 
paraffin were injected. The external wound 
vas now practically healed. The patient was 
discharged and reported for further treatment 
t the Chest Service. Some oil was removed 
‘rom the pleural cavity on June 21, 1929. 
it was cultured, both aerobically and anaerobi- 
lly. No growth was obtained. The patient 
ceived further injections of oil at intervals. 
Fig. 3.) 
Some time later, the patient began to com- 
‘ain of dysphagia. He was esophagoscoped on 
.ugust 22, 1929, and it was found that a mass 
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was apparently pressing on the lumen of 
the esophagus in its mid-poition. Repeated 
attempts were made to endeavor to prove the 
presence of a carcinoma of the esophagus. The 
patient was symptom free as far as his pleural 
effusion was concerned. He was afebrile. An 
x-ray of the pelvis about this time revealed a 
metastatic process. 

The patient died on November 6, 1920. 
Necropsy by Dr. H. McCordock revealed a 
carcinoma of the esophagus with metastases 
to the lungs, lymph nodes, bones and intestines. 
The right pleura was definitely thickened but 
the pleural cavity which contained oil was 
quite clean. The pleura showed no evidence of 
tuberculosis or carcinoma. 


The following cases are presented be- 
cause they illustrate the use of oleothorax 
in the treatment of bronchiectasis. The 
limitations of compression are illustrated 
in the first two cases, but a rather striking 
result was obtained in the third. 


Case tv. Male (L. O.), aged twenty-two. 
His chief complaints were cough and foul 
expectoration. They had been present since 
childhood. The expectoration amounted to 
several cupfuls per day. Physical examination 
including a lipiodol injection confirmed the 
diagnosis of bilateral bronchiectasis. The 
patient had marked clubbing of the fingers and 
toes. He was found to be suffering from 
pansinusitis but would only submit to incision 
and drainage of the right maxillary. This was 
carried out on February 25, 1930. Pneumo- 
thorax treatment, left, was started on March 
17, 1930. The initial pressures were —2, 0; 
25 c.c. of air were injected; the final pressures 
were —I, +2. Seventy-five cubic centimeters 
of air were injected on March 19; 25 c.c. on 
March 21; 100 c.c. on March 24 and 100 c.c. 
on March 28. The final pressures were then 
found to be —2, +4. The last pneumothorax 
refill was given on March 31, 1930, when the 
initial pressures were —8, —2, and the final 
pressures —2, +4. 

It was then decided to give the patient an 
oleothorax. This was done by Dr. H. M. Wilson. 
He introduced two needles into the pneumo- 
thorax pocket and obtained negative readings. 
Forty cubic centimeters of liquid paraffin were 
then injected. The second oleothorax was 
given on April 7, 1930, when 60 c.c. of the same 
mixture were injected. Another 60 c.c. were 
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injected on April 12, 1930, which made a total 
amount of 160 c.c. of liquid paraflin. It was 
found that the oil was separated off into several 
pockets and that further injections were 
impossible. This oleothorax gave moderate 
collapse but improved the patient’s cough and 
expectoration very slightly. A phrenicectomy, 
right, was performed by me on May 17, 1930. 
The diaphragm rose but little. Following this 
procedure the patient developed some dyspnea 
which partly disappeared gradually. In this 
case the combined treatment was ineffective 
This patient died at his home during October 
1931. The limitations of bilateral collapse 
therapy in this case are obvious. (Fig. 4.) 


Another patient with —bronchietasis 
treated with oleothorax clearly illustrates 
that it is necessary to take the roentgen- 
ray films in various positions. The lateral 
film in this case suggested that striking 
compression has been obtained, but in the 
upright film one was able to observe that 
the dilated bronchi had not been com- 
pressed at all. 


Case v. Female (M. A. G.), aged twenty- 
eight, first admitted to Barnes Hospital on 
November 13, 1929. The patient’s chief 
complaints were hemoptysis, cough and muco- 
purulent expectoration. She attached impor- 
tance to her symptoms only fifteen months 
previous to her admission. Her past history 
noted whooping cough at the age of five years, 
and considerable loss of time from school 
because of poor health which was manifested 
by weakness and with susceptibility to both 
head and chest colds. It is therefore not unlikely 
that the onset of the patient’s condition dated 
back to childhood. Her tonsils and adenoids 
were removed when she was sixteen. 

The physical examination including a lipiodol 
injection revealed left lower lobe bronchiectasis. 
The patient was therefore given postural 
drainage and pneumothorax treatment and at 
first made rather striking improvement. Her 
hemoptysis ceased. This pneumothorax treat- 
ment was continued at about ten day intervals. 
It was supplemented by a phrenicectomy, left, 
which was performed on April 25, 1929, by 
Dr. Graham. The diaphragm rose but little 
following this procedure. The patient still 
continued receiving pneumothoraces in amounts 
varying up to 500 c.c., the final pressures 
always being slightly negative. 
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This patient also suffered from nasal sinusitis 
and so her nasal sinuses were treated. Her 
right maxillary sinus was incised and drained 
on November 8, 1929; it contained a small 
amount of pus, the mucous membrane was 
thickened. Her left maxillary sinus was incised 
and drained on November 26, 1929; the 
findings were similar. A turbinectomy was 
performed on September 25, 1930, and her left 
ethmoid and sphenoidal sinuses were incised 
and drained on the same date. A small amount 
of pus was found. Here again ‘the mucous 
membrane was thickened. All the afore- 
mentioned procedures improved the patient’s 
cough and expectoration. 

A satisfactory collapse of the left lung by 
pneumothorax treatment was obtained until 
January 2, 1930. Only 50 cc. of air could then 
be injected before the pressure became positive. 
It was therefore decided to start oleothorax 
treatment. Twenty cubic centimeters of liquid 
paraflin were accordingly injected into the left 
pleural cavity on January 6, 1930, and 50 c.c. 
on the following day. Air was withdrawn 
before the paraffin was injected. Fluoroscopic 
examination at this time showed that the 
cavity was two-thirds filled with oil. An 
additional 25 c.c. were injected on January 8, 
1930. The cavity now contained 95 c.c. of 
liquid paraffin and was over three-quarters 
filled. On January 10, 1930, the fluid shadow 
seemed to be larger; this increase in the 
amount of the fluid content was undoubtedly 
due to pleural reaction. The pulse and tem- 
perature curve remained unchanged. Oil was 
withdrawn at this time and was cultured; no 
growth was obtained. Thirty cubic centimeters 
of oil were injected on January 10, 1930, and 
20 c.c. were injected on January 13 and 
January 17, 1930. Fifteen cubic centimeters 
were injected on February 5, 1930. The total 
amount of oil injected was therefore 180 c.c. 
The pocket was completely filled. 

The patient has not received any refills for 
twenty months. She has gained in weight and 
her expectoration has been appreciably reduced 
since starting the oleothorax treatment. She 
has had only one attack of hemoptysis during 
the past two years. (See Fig. 4p.) 


SUMMARY 


Some experiences with oleothroax have 
been recorded. They concern its employ- 
ment in the treatment of tuberculous 
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sions of the lungs and pleura. Some exam- 
sles of its value and limitations as a supple- 

ment to pneumothroax in the treatment 
f bronchiectasis have also been included. 
One case in which oleothroax was success- 
fully employed to supplement an incom- 
plete thoracoplasty for pulmonary 
tuberculosis, which had to be abandoned, 
because of a purulent pleural effusion 
on the affected and because of activity in 
the opposite lung is also reported. The fore- 
going and other unrecorded experiences 
justify our continued use of this form of 
treatment for purposes of compression and 
disinfection only in selected cases when 
other recognized methods fail. More and 
later observations are obviously necessary 
before the true value of oleothroax in any 
given type of case can be determined. 
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ROENTGENOLOGIC DEMONSTRATION OF AN 


ANOMALOUS PROLONGATION OF THE ESOPHAGUS 
BELOW THE DIAPHRAGM, FACILITATING TOTAL 
GASTRECTOMY* 


B. R. KirkKiin, M.D. 


ROCHESTER, MINN. 


N this case there was anomalous 
elongation of the subdiaphragmatic 
portion of the esophagus with a 


extent and situation of the growth. In 
general, carcinomas restricted to the pyloric 
half of the stomach are resectable, whereas 


‘1G. 1. With patient erect, prolongation of esophagus 
and correspondingly low point of insertion into 
stomach are seen. Upper level of barium in stomach 
is far above plane of esophageal aperture. This 
should be compared with Fig. 2. 


correspondingly low point of insertion 
into the stomach, which facilitated total 
gastrectomy for gastric carcinoma. The 
case illustrates the value of roentgenologic 
examination in determining operability 
of malignant growths of the stomach. 
Since partial gastrectomy is by far the 
most common radical operation for car- 
cinoma of the stomach, the operability 
of a given case, so far as this can be 
determined by roentgenologic examination 
of the stomach, hinges primarily on the 


Normal stomach, with normal insertion of 


rc. 2. 
esophagus. Upper surface of barium is at level of 
esophageal opening. 


those which are situated in the cardiac 
half, or which have invaded it from below, 
cannot readily be excised. This generaliza- 
tion, however, is subject to modification 
by other roentgenologically apparent fac- 
tors, such as the character of the carcinoma, 
the degree of gastric mobility, and the 
width of the epigastric angle. Fixation 
of the stomach indicates that the carcinoma 
has invaded structures adjoining the stom- 
ach or has given rise to adhesions, and 
that resection will be difficult or futile. 


A wide epigastric angle favors surgical! 


* Submitted for publication July 16, 1931. 
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ccess to the upper half of the stomach 
ind may permit resection of a carcinoma 
which has extended into this region. 
Scirrhous carcinomas infiltrate the gastric 
wall considerably beyond the limits of the 
roentgenologic defect, whereas the extent of 
medullary carcinomas corresponds closely 
to that depicted by the roentgen ray. How- 
ever favorable the foregoing elements may 
be, metastasis or the general condition of 
the patient may forbid operation. 

Many of the factors enumerated apply, 
of course, to total gastrectomy. It is 
essential that metastasis be excluded and 
that the patient be not unduly weakened, 
and free mobility of the stomach is scarcely 
less important. The infiltrative scirrhous 
carcinoma of low malignancy, which is 
typified in fibromatosis, or leather-bottle 
stomach, has little tendency to metastasis, 
does not usually fix the stomach by adhe- 
sions or extrinsic Invasion, and is slow to 
impair the general state of the patient. 
Accordingly, total gastrectomy is more 
often feasible in this variety of gastric 
carcinoma than in other forms of equal 
extent. Seldom, however, is total gastrec- 
tomy facilitated by elongation of the 
subdiaphragmatic portion of the esophagus. 


A woman, aged forty-four years, came to the 
clinic March 27, 1931. She had been in good 
health until June, 1930, when she had begun 
to have a feeling of intrathoracic pressure which 
was relieved by belching. Two weeks later 
she had commenced to experience nausea and 
vomiting about two hours after meals. Blood 
was not observed in the vomitus. For a few 
months she had been able to retain Jiquids, 
but solids induced vomiting. In this period 
she had lost 40 Ib. in weight and became 
jaundiced, but she had not had colic referable 
to the gall bladder. In August, she had noted 
difficulty in swallowing solids. In October, 
holecystectomy had been performed in her 
ome city, when it was found that the gall 
ladder was full of stones. The surgeon also 
nad found the gastric wall was “very thick 
ind rubber-like,” but had decided that further 
yperation was not feasible at that time. For a 
week or two after operation her condition 
mproved, and she had been able to take solid 
ood. Then vomiting had recurred, often 

nmediately after taking either solids or fluids, 
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and the loss of weight had continued. Examina- 
tion at the clinic March 27 disclosed a palpable 
mass lying transversely in the epigastric region. 
The concentration of hemoglobin was 75 per 
cent and the Wasse:mann test was negative. 

On roentgenologic examination, March 28, 
the distal two-thirds or more of the stomach 
was seen to be concentrically narrowed in the 
manner typical of scirrhous carcinoma. Even 
more striking than the lesion was the marked 
extension of the esophagus below the dia- 
phragm, and its low insertion into the stomach, 
with the result that the upper level of the 
gastric content was well above the plane of 
the esophageal aperture (Figs. 1 and 2). 
Ordinarily the case would have been rated as 
inoperable, but in view of the esophageal 
prolongation, conditions seemed to be ideal 
for total gastrectomy, and this opinion was 
recorded in the report. 

March 30, 1931, surgical exploration, by 
Balfour, through a left rectus incision, revealed 
carcinoma, typical of linitis plastica, involving 
the entire stomach. The esophagus was pro- 
longed for about 2 in. below the diaphragm. 
At the pyloric end, the duodenum was fixed 
and the surrounding tissues were infiltrated, 
so that direct anastomosis of the esophagus 
with the duodenum could not be made. There 
was also some involvement of the mesocolon 
and a good deal of torsion. Therefore it seemed 
best to perform total gastrectomy, and make 
an end-to-end anastomosis between the esopha- 
gus and the jejunum, 14 In. (35.48 cm.) from 
the angle of the duodenum and jejunum. To 
this was added entero-anastomosis; also, je- 
junostomy for feeding. Evidence of metastasis 
was not found. 

The pathologist examined the entire stomach 
and 1 cm. of the duodenum and found diffuse 
carcinoma, graded 3, of the linitis type, involv- 
ing practically all of the stomach, with invasion 
of the serosa but without discoverable metas- 
tasis in the lymph nodes. 

Two months after operation the patient was 
dismissed. At this time she had gained 3 lb. 


The elongation of the esophagus in this 
case might plausibly be attributed to 
compensatory dilatation of the cardia and 
consequent traction on the gullet. How- 
ever, such sequence has not previously 
been observed among the large number of 
patients with gastric carcinoma seen at the 
clinic, and it seems more probable that the 
anomaly was congenital. 
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THE ROLE PLAYED BY SPINAL NERVES IN 


FUNCTIONAL DISTURBANCES OF DIGESTION* 
C. E. McDermip, M.D. 


NIAGARA FALLS, N. Y. 


LINICIANS in examining patients 
for disturbances of digestion and find- 
ing areas of hyperalgesia and ten- 

derness in the abdominal wall are inclined 
to attribute these areas to disease of under- 
lying viscera. In acute inflammatory dis- 
sases of intra-abdominal viscera, such 
areas of hyperalgesia and tenderness are 
supposed to be produced in the abdominal 
wall by reflexes originating in diseased 
viscera supplied by the same spinal seg- 
ment as the hyperalgesic area in question. 
Irrespective of the mechanism involved 
in the production of abdominal wall 
reflexes in acute inflammatory visceral 
disease, it is altogether improbable that 
such reflexes are ever produced in func- 
tional and chronic diseases of intra- 
abdominal viscera. If extensive and 
exhaustive clinical investigation fails to 
disclose any organic disease of the viscus 
or viscera which the hypersensitive area 
of the abdominal wall indicates is affected, 
then some other explanation must be 
sought for the cause of the digestive 
mal-function from which the patient seeks 
relief. 

Intercostal neuralgia has long been 
known to be capable of producing pain 
along the course of the intercostal nerves 
of the chest wall, but its importance in the 
production of pain and tenderness in the 
abdominal wall was perhaps first empha- 
sized by Carnett! in 1926. His conclusions 
seem logical when we consider that the 
abdominal wall receives its innervation 
from the lower seven intercostals, the 
ilioinguinal and iliohypogastric branches 
of the first lumbar nerves. It would also 
seem logical to suppose that irritation or 
stimulation along the course of any of 


these nerves would manifest itself by pain 
and tenderness, or a disturbance of tonus 
in the muscles and skin innervated by 
them. 

Many clinicians have accepted the 
theories of Head, McKenzie, Lange and 
others who regard the sensory and motor 
phenomena of the abdominal wall as mani- 
festations of intra-abdominal visceral dis- 
ease reaching the abdominal wall through 
viscerosensory or visceromotor reflexes. 
They ascribe all areas of hyperalgesia 
and tenderness of the abdominal wall to 
afferent impulses from a diseased viscus 
reaching a spinal cord segment correspond- 
ing to the sensory innervation of the 
hyperalgesic area in question. Their theory 
does not go unchallenged, however, as 
Ryle? believes that non-inflammatory vis- 
ceral lesions rarely give rise to referred 
pain or somatic hyperalgesia, and that 
referred pain is less prevalent in visceral 
disease than current clinical conceptions 
seem to indicate. Carnett*® believes that 
the viscerosensory theory cannot be made 
to work out in actual practice. Robertson‘ 
speaking of rigidity states that defining it 
as a visceromotor reflex is almost certainly 
incorrect. Extensive clinical investigation, 
which after all, is a study of function, is 
perhaps the only way by which the truth 
or falsity of the Head-McKenzie theory can 
be properly evaluated. 

The too ready acceptance of the Head- 
McKenzie theory by clinicians has perhaps 
blinded them to the fact that while the 
theory may be theoretically possible in 
certain inflammatory visceral diseases or 
visceral crises it cannot be made to apply 
to chronic and functional visceral disease. 
While volumes have been written upon 
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functional disturbances but little has been 
written concerning the effect of somatic 
or peripheral influences upon abdominal 
viscera. The effects of emotional disturb- 
ances upon digestion have been studied 
and are fairly well understood. It is alto- 
gether probable that too many mal-func- 
tions of digestion are too readily classified 
as neuroses or emotional digestive dis- 
turbances, vagotonia, and many others 
when, perhaps, a more thorough clinical 
investigation would make a more definite 
classification possible. 

Regardless of divergent views concern- 
ing the clinical application of the Head- 
McKenzie theory of visceromotor and 
viscerosensory reflexes, recent investiga- 
tions by Freude and Ruhmann® apparently 
demonstrate that a reflex can occur in 
the opposite direction affecting changes in 
visceral organs through cutaneo-visceral 
reflexes. They studied the effect of thermal 
stimulation of the epigastrium through 
the fluoroscope and found that such stimu- 
lation elicited a response in the stomach 
in a few seconds. In general, they found 
that cold inhibited and heat increased 
gastric motility. If the stomach was 
hypertonic it was aggravated by cold and 
alleviated by hot applications. Ruhmann® 
has shown that similar visceral reactions 
can be obtained by chemical and mechan- 
ical means. In addition to the changes in 
motility noted it has been found that the 
visceral organ observed undergoes the 
same vasomotor change as takes place 
in the skin, i.e., cutaneous hyperemia 
causes hyperemia and cutaneous ischemia 
results in ischemia of the visceral organ. 
\MacLeod® believes that reflex changes in 
the viscera may be set up through efferent 
pathways in the autonomic nervous sys- 
tem, but originating from stimuli acting 
on the surface of the body. 

In general it may be said that the viscera 
of the abdomen have a double and antago- 
nistic innervation through the autonomic 
nervous system. In order that a common 
terminology may be used throughout this 
paper and that conflicting terms, such as 
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sympathetic and parasympathetic nervous 
systems, may not be employed, the auto- 
nomic nervous system will be divided into 
the cranial autonomic nervous system 
whose preganglionic fibers lie chiefly in 
the vagus, but also in the third, seventh, 
ninth and eleventh cranial nerves; and 
the sacral autonomic nervous system whose 
preganglionic fibers emerge from the cord 
with the second, third and fourth sacral 
nerves. The cranial and sacral autonomic 
nervous systems comprise the bulbosacral 
outflow of the autonomic nervous system 
(sometimes called the parasympathetic 
division of the autonomic nervous system). 
The cranial and sacral divisions have a 
common function and will be considered 
together as the bulbosacral outflow. The 
thoracicolumbar outflow on the other 
hand is comprised of preganglionic fibers 
which emerge from the cord between the 
first thoracic and the second and third 
Iumbar segments. (This is sometimes 
called the sympathetic division of the 
autonomic nervous system.) 

The function of the bulbosacral outflow, 
with the exception of the iliocolic and 
internal anal sphincters, is excititory. It 
consequently favors the movement of 
food along the digestive canal and pro- 
motes the secretion of digestive fluids 
of the pancreas and salivary glands. The 
thoracicolumbar outflow, on the other 
hand, diminishes the activity of the mus- 
culature of the gastrointestinal organs 
and the secretory functions of the glands 
of digestion, and tends to close the sphinc- 
ters of the lower intestinal tract. Sensory, 
motor and secretory functions of visceral 
organs are almost entirely dependent upon 
the maintenance of a fine balance between 
the excitory and inhibitory impulses reach- 
ing the viscera. Eppinger and Hess! 
recognized the fact that the bulbosacral 
and thoracicolumbar outflows are tonically 
stimulated and maintain a physiological 
balance which may be shifted in favor of 
either system. Kuntz*® does not believe 
that hypertonus of either the bulbosacral 
or the thoracicolumbar outflows occurs 
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commonly, but he is of the opinion that 
such a conception offers an intelligent 
explanation of not a few phenomena 
occurring in functional visceral disorders. 

From this evidence it would seem logical 
to assume that reflexes do occur from the 
somatic to the visceral zone, and that 
irritation or stimulation applied along 
the course of a spinal nerve or group of 
spinal nerves would be manifested by a 
disturbance of function of the viscera 
located within that particular reflex arc. 
That this is true clinically is manifested by 
the association of hyperalgesia of the 
abdominal wall with functional disturb- 
ances of digestion. Clinicians almost uni- 
versally associate hyperalgesia of the 
abdominal wall with acute, subacute or 
chronic diseases of the viscera. If the area 
of hyperalgesia or tenderness is located 
in the right lower quadrant and is accom- 
panied by complaints of disturbances of 
digestion, the cause of both the hyper- 
algesia and disturbances of digestion is 
thought to be chronic appendicitis. If the 
area of hyperalgesia is found in the 
epigastrium, on both sides of the midline, 
and is associated with disturbances of 
digestion the cause of both is thought to be 
either gastric or duodenal ulcer. If the 
area of tenderness is found in the hypo- 
chondrium to the right of the midline, the 
cause of the digestive disturbances and 
the tenderness is mistakenly thought to be 
a diseased condition of the gall bladder. 
To determine the exact location of hyper- 
algesia or tenderness elicited by palpita- 
tion of the abdominal wall, we must use 
some method by which it can be accurately 
determined whether the hyperalgesia is 
located within the structures comprising 
the abdominal wall itself, or located in an 
intra-abdominal viscus. 

In 1926, Carnett! described tests by 
which hyperalgesia of the abdominal wall 
and tenderness along the course of the 
intercostal nerves could be accurately 
isolated from hyperalgesia or tenderness 
of intra-abdominal viscera which lie be- 
neath the same area. These tests are 
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simple of application and once understood 
will serve effectually to differentiate ab- 
dominal wall pathology from intra-abdom- 
inal pathology. Carnett describes seven 
tests, the first of which is most important, 
the other six supplementing the first 
under certain conditions. 

Test No. 1. By deep pressure. This 
test is divided into two stages (A) and 
(B). 

(A). The confidence of the patient and 
his muscles is first obtained and then by 
the usual methods of palpation the fingers 
dip deeply into abdomen before pain is 
elicited, irrespective of whether the tender- 
ness is parietal or intra-abdominal. 

(B). The examiner keeps his fingers on 
the most sensitive area he has discovered 
and instructs the patient to make the 
abdominal muscles tense by making the 
diaphragm rigid, or raising the head, or 
raising the legs from the table without 
bending the knees. As the patient tenses 
his muscles, the examiner relaxes his 
finger pressure allowing his fingers to rise 
out of the abdomen; and then with the 
abdominal muscles tense he reapplies the 
pressure with the finger tips. If the area 
of tenderness is one of intra-abdominal 
tenderness only, the pressure applied to 
the tense muscles will fail to elicit any 
tenderness. If the case is one of parietal 
tenderness the complaint of pain will be 
the same or intensified. 

Test No. 2. By pinch test. Pinching 
the skin and subcutaneous fat between the 
examiner’s fingers. This is perhaps the best 
test for ascertaining the approximate 
area of tenderness. This test however may 
be negative in a small percentage of cases 
in which test B is positive due to all the 
parietal tenderness being located in the 
muscles. This test may also be performed 
in the lower right or left quadrant 
by pressing the skin and_ subcutane- 
ous fat against the inner side of the iliac 
spine. 

Test No. 3. By superficial skin tests. 
Hyperesthesia of the skin is revealed by 
pricking with a pin or stroking with a wisp 
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f cotton, or by the application of heat or 
cold. 

Test No. 4. By pressure on nerve trunks. 
Tenderness will be found along the course 
of the nerve trunks supplying the tender 
rea. If any doubt should remain in the 
mind of the examiner as to the authentic- 
ity of the findings of Test No. 1, the 
coexistence of nerve trunk tenderness, 
along the trunks of nerves supplying the 
tender area, should convince him that the 
tenderness found is in the abdominal wall 
and not within the abdomen. This associa- 
tion of nerve trunk tenderness with tender 
abdominal areas has apparently been 
overlooked by the writers upon viscero- 
sensory reflexes. 

Test No. 5. By pinching flank muscles. 
In certain thin individuals it is possible to 
demonstrate tenderness by picking up the 
skin, subcutaneous fat and _ superficial 
muscles layer in the iliocostal space. 

Test No. 6. By pressure on transverse 
processes of vertebrae. Sometimes when 
tenderness is absent in skin and fat and 
muscles overlying the vertebrae and spin- 
ous processes deep pressure over the lateral 
processes will elicit tenderness. 

Test No. 7. By pressure over remote 
areas. When the ilioinguinal nerves are 
involved, tenderness to pressure may be 
found for two fingersbreadth below and 
parallel to Poupart’s ligament. When the 
last intercostal and first lumbar are 
involved there may be an area of tender- 
ness over the buttock from the iliac crest 
to the level of a line drawn between the 
tips of the great trochanters. 

By use of these tests it is possible to 
differentiate tenderness of the abdominal 
wall from tenderness of an intra-abdominal 
viscus. When it is found that the site of 
the tenderness elicited by examination is 
resident in the abdominal wall and not 
in the viscera the only logical conclusion 
's that there must be an irritative lesion 
one or more of the intercostal nerves 
irom which the abdominal wall receives 
its nerve supply. When we find associated 
with the areas of hyperalgesia or tenderness 
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complaints of digestive disturbances, and 
exhaustive clinical examination fails to 
find organic change in the abdominal 
viscera to account for such digestive 
disturbances it again seems logical to 
conclude that the functional digestive 
disturbances under consideration must be 
due to a periphero-visceral reflex. 

It is a well known fact that hyperalgesia 
of the abdominal wall, accompanied as it 
often is by disturbances of digestion, has 
led to a great amount of unnecessary 
abdominal surgery as set forth by Car- 
nett.®!%!! In addition to the large number 
in whom surgical intervention might be 
considered is a more numerous class of 
patients usually classified as neurotics, 
malingerers, liars and psychopaths. These 
make up the class who “sit and knit” 
and travel from physician to physician, 
always with hope in their faces but seldom 
reaching the goal of complete relief. The 
most usual accompaniment of hyper- 
esthesia of the abdominal wall is tym- 
panites, gaseous distension of the abdomen, 
eructations and sometimes vomiting after 
meals. The clinician’s first reaction is 
that there must be visceral pathology 
but after roentgenological examinations of 
the gastrointestinal tract, the gall bladder, 
and the kidneys all prove negative, and 
the gastric analysis and stool examinations 
give no positive information the only 
logical conclusion possible is that there 
most be some connection between the 
hyperalgesia of the abdominal wall, the 
tenderness along the course of the inter- 
costal nerves and the digestive disturbance 
under consideration. If, in addition to the 
negative clinical findings in intra-abdom- 
inal viscera we have definite pathology 
which can be demonstrated in one or more 
of the spinal nerves from which the abdom- 
inal wall receives its innervation it would 
seem but a logical conclusion that there 
exists a periphero-visceral reflex and that 
it is altogether improbable that the diges- 
tive mal-function is due to organic change 
in the viscera or due to a viscerosensory 
reflex. 
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ILLUSTRATIVE CASES 


CaseE1. White, well-developed male laborer. 
Aged forty-nine. 

In June 1929, while the patient was dropping 
box car with hand brake he was struck a 
violent blow on the lower !eft chest wall by 
brake stick. He was rendered breathless but 
resumed work for a short time. Examination 
one hour after injury disclosed a contused area 
over the ninth, tenth and eleventh ribs from 
the posterior axillary line backward to within 
1 in. of the spine. Fracture of the ribs could 
not be found by either manual or x-ray exami- 
nation. The abdomen was tender and slightly 
rigid. The lower chest wall was strapped as 
breathing was painful. The following morning 
at 4:00 A.M. the patient had great abdominal 
pain and distension. He stated that the chest 
injury was giving but little pain, but the 
abdomen felt as if it would burst. His abdomen 
was found to be greatly distended, acutely 
tender throughout, the tenderness was found 
to be parietal by the tests of Carnett, and 
tympanic upon percussion. Since we felt sure 
that there had been no visceral injury and that 
this was a case of adynamic ileus repeated 
pituitrin enemas were given with complete 
relief of the distentions. The abdominal 
rigidity remained for a period of one week, 
with no recurrence of the distention. 


In this case it was at first thought that 
the cause of the ileus was traumatic 
temporary paralysis of the diaphragm. 
Recent investigations and clinical observa- 
tions make it seem more probable that 
this was a periphero-visceral reflex originat- 
ing in the traumatized areas of the ninth, 
tenth, and eleventh thoracic nerves. As 
in the course of any severe trauma, the 
initial symptoms may be less than they 
become subsequently, and the slow devel- 
opment of ileus in this case would seem to 
indicate that there was slow extravasation 
of blood along the course of the spinal 
nerves involved, gradually causing pres- 
sure sufficient to produce a_periphero- 
visceral reflex of sufficient force that 
normal peristalsis was almost totally in- 
hibited. It is a well known fact that 
ileus can and does result from trauma 
at a distance from the abdomen where 
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there is not brought into question injury 
to the abdominal wall or abdominal 
contents. Ileus occurring in this manner 
cannot be due to visceral injury. From the 
symptoms, clinical investigation, and sub- 
sequent course, ruling out the possibility 
of spinal cord injury, it seems logical to 
conclude that the ileus must be reflex in 
character, and as the trauma was at a 
distance from the abdominal wall or the 
abdominal contents, and was located in the 
periphery that it must be a periphero- 
visceral reflex. 


Case u. Short, rather obese female school 
teacher, forty-two years of age. 

For the past eight or nine years she has 
suffered gaseous distension and eructations 
after meals. Is never entirely comfortable on 
account of feeling of fullness. Has tried various 
diets without relief. Three years ago she had 
her appendix removed on account of persistent 
pain in the right lower quadrant coupled with 
her digestive discomfort. One year later had a 
Webster-Baldy operation for a slight degree 
of retroversion of the uterus, lower abdominal 
and low back pain. She does not believe that 
either operation resulted in the slightest allevia- 
tion of her pain or discomfort. 

Examination: Short obese female of cheerful 
disposition. Teeth were in poor repair with 
pyorrhea present. Tonsils septic and cryptic. 
Chest negative except chest wall which showed 
tenderness along the entire course of all spinal 
nerves below the fourth. The abdomen was so 
hyperesthetic that the slightest touch gave 
pain and deep pressure was impossible on 
account of pain. The information was volun- 
teered that pressure over McBurney’s point 
gave the same painful sensation as that elicited 
prior to her appendectomy. Practically the 
entire abdominal wall was hyperalgesic and 
tender. The previously described tests of 
Carnett in this case showed an increase in the 
intensity of the hyperalgesia with the muscles 
tense. The pinch tests were also positive and 
one could foretell from the area of abdominal 
wall tenderness at just which lateral processes 
of vertebrae deep pressure would result in 
complaints of pain. The abdomen was dis- 
tended, and tympanitic throughout. Peristalsis 
was heard but was infrequent. Gastric analysis 
resulted in normal degrees of acidity and was 
otherwise negative. Urinalysis showed nothing 
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ibnormal. Vaginal examination was negative. 
Slight spasticity of the colon was the only 
positive finding from gastrointestinal x-ray 
examination. X-ray examination of the spine 
showed exostoses with spur formation of the 
lower dorsal and upper lumbar regions. The 
bodies of the lower eight dorsal vertebrae 
disclosed lipping of the anterior adjacent 
borders. The upper and lower surfaces of the 
seventh and eighth dorsals were slightly 
irregular with some calcification of their inter- 
vertebral discs. The dorsal convexity of the 
spine was also exaggerated. 


This patient was of the long suffering 
rather than the neurotic type. The abdom- 
inal wall was extremely hyperalgesic. 
The trunks of the intercostal nerves were 
tender throughout their course. The lateral 
processes were tender on deep pressure. 
The spinal x-ray examination disclosed 
exostoses, spur formation, lipping, body 
irregularity and other evidences of spinal 
arthritis. All of which is evidence of a 
widespread involvement of the spinal 
nerves from which the abdominal wall 
receives Its innervation. Coupled with 
this evidence of spinal nerve involvement 
is a symptom complex of long continued 
digestive disturbance which exhaustive 
clinical investigation cannot account for 
on an organic basis, and which two opera- 
tions and various recognized dietary and 
drug regimens have failed to influence 
in the slightest. The cause of the spinal 
nerve involvement is evident and the 
associated digestive disturbance in the 
face of negative organic change, can 
logically be explained by a_periphero- 
visceral reflex incited by arthritic changes 
in the spine causing an irritative lesion 
‘{ the intercostal nerves. This is thought 
o be a true periphero-visceral reflex, result- 
ing in a functional disturbance of digestion. 


Case 11. White female, sixty-five years of 
ge. 

Chief complaint gaseous distension of the 
.bdomen and discomfort from fullness after 
meals. She sometimes has eructations and 
vomiting a short time after eating. Never 
true pain, but a feeling of distress and dis- 
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comfort. Condition has existed in spite of 
treatment by diets for the past five years. 

Examination: Essentially negative except as 
related to the abdomen. The abdomen was dis- 
tended, tympanitic and hyperalgesic through- 
out. The hyperalgesia was shown to be present 
in the abdominal wall and not in the abdominal 
viscera by Carnett’s tests. Gastric analysis 
gave normal results. The gall bladder filled 
with the dye and emptied promptly. The 
urine was negative. Gastro-intestinal x-ray was 
negative. Spinal x-ray showed spur formation 
of the lateral edges of the lower dorsal and 
upper lumbar vertebrae. The anterior and 
adjacent edges of the dorsal vertebrae showed 
spurs throughout with bony bridging between 
the ninth and tenth vertebrae. 


The hyperalgesia of the abdominal wall, 
and the distress from gaseous distension 
were both so pronounced that their close 
association was suspected before the posi- 
tive findings of vertebral pathology, and 
the negative evidence of organic visceral 
change were known. The positive findings 
capable of producing the irritation of 
the spinal nerves shown, coupled with 
the negative gastrointestinal examination 
would apparently make a viscero-sensory 
reflex explanation of the condition at 
least improbable and give weight to a 
periphero-visceral reflex as a cause of the 
disturbance of digestive functions found. 


Case iv. Nurse, aged thirty-four. Well 
developed and well nourished. 

Admitted with diagnosis of intestinal obstruc- 
tion. She was of the neurotic type, apprehensive 
of the outcome of her condition and much 
discouraged. Temperature and pulse slightly 
elevated. 

Examination: General examination negative 
until the abdomen was reached. The abdomen 
and history show scars of six previous opera- 
tions. Abdomen tympanitic and distended. 
Hyperalgesia pronounced in all areas of the 
abdomen. Percussion or auscultation failed to 
show the loud boom of intestinal obstruction. 
Peristalsis was present but infrequent. Even 
when able to carry on with her work she suffered 
continuously from distress after meals, gaseous 
eructations and occasional vomiting after 
meals. She did not believe she had been 
benefitted by her previous operations. Hyper- 
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algesia was shown by the Carnett tests to be 
present in the abdominal wall. The trunks of 
practically all of the spinal nerves were tender 
to pressure. The lateral processes were tender. 
The spine was definitely lordotic with some 
scoliosis to the left. The absence of violent 
peristalsis, the absence of hiccough and vomit- 
ing, and the fairly good appearance of the 
patient, coupled with the history of repeated 
operations without relief, and the extreme 
hyperalgesia of the abdominal wall out of 
proportion to the general condition of the 
patient, made laparotomy seem inadvisable. 
Repeated enemas, heat to the thoracic and 
abdominal wall, and the cautious use of 
pituitrin relieved the adynamic ileus which was 
evidently the cause of her condition. Barium 
meal the following morning did not aid in the 
diagnosis, showing but a slight spasticity of 
the colon. 


Repeated operations here had not solved 
the problem of her digestive dysfunction. 
There can be no doubt that the hyper- 
algesic areas of the abdomen were mistaken 
as evidence of underlying visceral pathol- 
ogy. Had the simple tests of Carnett 
been used to demonstrate the fact that 
the tenderness was in the abdominal wall 
and not in intra-abdominal viscera many 
or all of the operations to which she had 
been subjected could have been avoided. 
She was of the neurotic type but the 
nature or purpose of the tests was not 
known to her, and she could not have 
accurately simulated the reactions to the 
tests. This is believed to have been a 
periphero-visceral reflex due to an irrita- 
tive lesion along the course of the spinal 
nerves inaugurated perhaps by the scoliosis 
or lordosis and aggravated by a toxemia 
which had subsided and was not present 
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when examined. She was a transient and 
left the hospital before x-ray examination 
could be made of the spine. 


CONCLUSIONS 


Hyperalgesia or hyperesthesia of the 
abdominal wall does not necessarily mean 
that the abdominal viscera are diseased. 

2. Hyperalgesia of the abdominal wall 
may mean that the intercostal nerves 
are irritated or stimulated either at their 
point of emergence from the spine or at 
some point along their course. 

3. It is important to differentiate as to 
whether the hyperalgesia lies in the 
abdominal wall itself or is due to tenderness 
of an abdominal viscus. The tests described 
by Carnett will effectually make this 
differentiation. 

4. Recent physiological and neurological 
research give fairly conclusive evidence 
that there exists a cutaneo-visceral reflex 
It is here believed that when the irritation 
or stimulation is applied to the deeper and 
larger spinal nerves it is manifested by 
digestive dysfunction due to a reflex 
transmitted from the periphery to the 
digestive tract through the autonomic 
nervous system. For want of a better name 
and to convey the idea desired, this is 
termed a periphero- visceral reflex. 

By clinical investigation, affections 
of the spinal nerves, arthritis of the spine, 
injuries confined to the thoracic wall and 
fractures of the pelvis have all been found 
capable of producing minor functional 
disorders of digestion, or if the trauma or 
irritation is sufficient, they have been 
found capable of producing ileus. 
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RADICAL OPERATION FOR 
CARCINOMA OF THz PENIS* 


HerBert Witty Meyer, M.D. 


NEW 


HOSE of us who are specially inter- 
ested in the surgery of cancer are 
anxious to bring to the general 
profession the message of those who feel 
that radical surgery is the best method of 
treatment. We all know of the various 
methods that are advocated: there is 
x-ray and radium, and in the field of 
surgery we have various types of operations. 
if we are going to use surgery for the treat- 
ment of cancer we have to use it according 
to cancer surgery technique; if we are 
going to operate, we must do it thoroughly 
and completely in the first operation. 
If we cannot eradicate it in the first 
operation we may be sure we cannot do it 
in the second or third. Many of us feel that 
surgery is better than radium or x-ray. 
In many instances the two latter have 
eiven excellent results, but I do not wish 
to speak of those here but rather of surgery. 
Cancer surgery should be standardized 
so far as the operation is concerned, and 
we should find out the best method to use 
if we are going to operate. In order to do 
that, we must first learn what the cancer 
field is, the primary lesion and where the 
cells can go. In the majority of cases they 
go through the lymphatic vessels to the 
regional lymph nodes, or they may pass 
through the perilymph-node spaces and 
go on to the more distant lymph nodes 
where they will be held up and develop 
into secondary metastases. Therefore, if 
we are going to do the operation thoroughly 
we must do it completely and remove 
the entire cancer field at one operation no 
matter how long the operation may take. 


YORK 


The patient presented is a man who had a le- 
sion of the penis which began one year before ad- 
mission to the hospital. He did nothing for this 
lesion, and finally when some urinary symptoms 
developed in the form of pain on voiding, he 
entered the New York Skin and Cancer 
Hospital in January, 1929. He presented a 
nasty, foul, ulcerating carcinoma of the end of 
the penis. Bilateral inguinal lymph nodes were 
palpable and also femoral nodes. His Wasser- 
mann reaction was negative. He was fifty-seven 
vears of age. 

Radical operation with total removal of the 
penis and a bilateral inguinal and femoral 
lymph node dissection were advised and con- 
sented to. On January 8,-1929, under 5 oz. of 
ether-oil colonic anesthesia, he was operated 
on and the entire penis with the surrounding 
skin at the base and the fat tissue including the 
lymphatic structures of both inguinal and 
femoral regions, and the adventitious tissue 
within the inguinal canal were removed in one 
block. The divided urethra was implanted in 
the base of the scrotum so that the patient 
could stand up while voiding and hold the 
scrotum to direct the stream. 

The pathological report showed the tumor to 
be a prickle cell epithelioma with poor differ- 
entiation, Grade B, and the lymph nodes of 
both sides were hyperplastic. 

It is now two years and three months since 
the operation and the patient is doing nicely 
and is free of clinical evidence of malignant 
disease. 


The operative technique was carefully 
followed along the definite principles of 
cancer surgery technique, as laid down by 
Dr. George H. Semken. The plan of oper- 
ation holds good for all cancer operations 
in any part of the human body. 


* Read before the Section of Genito-Urinary Surgery, New York Academy of Medicine, April 15, 1931. 
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CARCINOMA OF THE BREAST* 


ALDEN, M.D., 


LOS ANGELES, CALIF. 


HE present treatment of carcinoma 
of the breast began with the introduc- 
tion of the radical operation. 

In 1867 Moore of London recognized 
that in cancer the entire breast and sur- 
rounding tissue must be removed. The 
amount removed and the results of this 
treatment were not published. 

In 1875 Volkmann stated that the 
fascia of the pectoral muscles may be 
infected and consequently removed it. 

On April 20, 1894, Halsted read a paper 
describing his radical operation. 

Seven months later, Nov. 12, 1894, 
Willy Meyer published a paper describing 
his operation. On these two methods the 
modern radical operation is based. The 
operation follows more nearly Willy 
Meyer’s description, although the opera- 
tion is often named after Halsted. 

In a series of 7029 patients operated on 
before the introduction of the Halsted- 
Meyer operation, 29.2 per cent were alive 
and well at the end of three years. In 8921 
patients operated on after the introduction 
of this operation, 43.2 per cent were alive 
and well at the end of three years, a gain 
due to the radical operation of 14 per cent. 
As nearly as I can estimate the results 
at the present time are little if any better 
than those made possible by the radical 
operation alone. 

Since 1894, when the radical operation 
was introduced, there has been one impor- 
tant addition to our armamentarium, 
namely radiation. The value of this agent 
and its method of application are still 
to be evaluated. 

Handley in England maintains that 
cancer spreads in four ways, first by 
infiltration of all contiguous tissue, second 
by permeation of the lymphatic vessels 
like the advancing edge of ringworm, third 
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by lymphatic emboli to neighboring lymph 
nodes and fourth by the blood stream. 
The last is probably of very minor impor- 
tance. Handley thinks the permeation 
method is the most important and that 
the plane in which the permeation takes 
place is the deep fascia, thereby necessitat- 
ing a very wide removal of this structure. 
Halsted agrees with Handley except in 
the plane of permeation, which Halsted 
considers to be the skin. If we accept 
Handley’s plane, which is probably the 
correct one, local recurrences arise from 
cells beneath the skin. 

There are two theories as to the effect of 
radiation. One is that cancer cells are 
killed more easily than tissue cells. There 
fore the cancer cells are first destroyed. 
The other is that radiation produces an 
unfavorable soil for the growth of cancer 
by causing a fibrosis and endarteritis. So 
far is theory. 

Experiment: Mice have been radiated 
in one groin, the other being protected. 
Implantation of transplantable mouse can- 
cer into the skin of both groins will fre- 
quently fail to grow on the radiated side, 
but if the transplant is placed beneath the 
skin, the transplants take equally on both 
sides, showing an effect skin deep only. 

Deductions: We know that many skin 
cancers and cancers of the cervix uteri 
are cured by radiation, therefore may it 
not be of benefit in cancer of the breast 
to destroy a residuum left by an opera- 
tion. On the other hand, there is no 
authentic record of a cancer of the breast 
being cured by radiation alone; therefore 
it is unreasonable to expect it to kill deep 
cancer cells after the superficial ones have 
been removed with the knife. 

Opinion: Trout and Peterson of Roan- 
oke, Va., have a very good article on this 


* Read before the Hollywood Academy of Medicine, October 20, 1930. 
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subject in the Journal of American Medi- 
ral Association of Nov. 1, 1930. As the 
result of a questionnaire they found that 
89 per cent of surgeons and gi per cent of 
radiologists assume that postoperative 
radiation is beneficial as an adjunct to 
the surgical treatment of cancer of the 
breast. 

Facts: Clinical reports of cases of cancer 
of the breast so far have shown, by com- 
paring results in cases radiated and not 
radiated, that radiation has no effect in 
preventing recurrences or increasing the 
percentage of five-year relief. 

It is true that the early use of radiation, 
sufficiently long ago to give us five-year 
results is very different from that now 
used. Therefore we must have an open 
mind and give this phase of cancer of the 
breast intensive study. 

In 1907 in an address before the Ameri- 
can Surgical Association, Halsted stated, 
“It is especially true of cancers of the 
breast that the surgeon interested in 
furnishing the best statistics may in 
perfectly honorable ways provide them.” 
Some surgeons will refuse to operate upon 
unfavorable cases and omit clearly hope- 
less cases, others will record all untraced 
cases as patients who have “died of 
cancer.” The early writers figured on a 
three-year basis, the later ones on a five- 
year, etc. In 1926 Moschcowitz collected 
results from eight different clinics, the 
results showing as follows: alive and well 
at the end of five years 44.4 per cent, 
38 per cent, 36.7 per cent, 34 per cent, 
32 per cent, 27.7 per cent, 26.9 per cent, 
26 per cent, a difference of 18 per cent. 
! do not believe that Primrose or Judd and 
Sistrunk who had the two highest per- 
entages, recorded their cases in the same 
vay as John B. Deaver, who had the 
-owest percentage. 

In 1921 Greenough and Simmons, realiz- 
‘ng the necessity for a uniform method of 
ecording statistics, devised a system which 
ias been adopted by the American College 

{ Surgeons. This system has 24 items, each 
‘ven a letter of the alphabet. By means 
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of formulae using these letters, their 
statistics are compiled. It may be noted 
that they separate primary from recurrent 
cases and that they reject all untraced 
cases and cases of patients dying of other 
diseases within the prescribed time limit. 

Some things we know, some things we 
do not know about cancer of the breast, 
but only have opinions unsupported by 
facts. Our only progress in treating this 
disease will be by careful study and com- 
parison of facts. 

About eight years ago the American 
College of Surgeons undertook to study 
cancer through the Malignancy Committee 
of the Department of Clinical Research. 
In August 1929, they published their 
report on cancer of the breast. I will 
read some of their conclusions later. Last 
fall the College undertook to better the 
cancer service throughout the United 
States by the formation of cancer clinics. 
These clinics are to aid the physicians by 
studying the cases by a group of specialists 
instead of by individuals and also by keep- 
ing abreast of the latest developments 
in the treatment of cancer. The College 
will inspect and approve of such clinics 
in the same manner that It now inspects 
and approves hospitals. It will help them 
with advice concerning their cases and keep 
them informed of the cancer situation 
throughout the country. In return the 
cancer clinics are expected to aid in the 
fight against cancer by studying such cases 
carefully and submitting to the Committee 
in Chicago, case histories recorded in a 
uniform manner, from which accurate 
statistics can be obtained by an independ- 
ent committee. 

The Hollywood Hospital admits nearly 
50 cases of cancer of the breast a year, 
a number too small from which to draw 
conclusions. But if each of the 61 hospitals 
throughout the United States which now 
have cancer committees would each send 
in say 50 records a year, the total would 
amount to over 3000 cases. This mass of 
case records would very soon produce 
statistics of immense value. The Holly- 
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wood Hospital now has a Malignancy 
Committee that is trying to fulfill the re- 
quirements of the College and help the 
physicians with advice as to the latest 
developments in the disease and help 
the fight against cancer by pooling its 
statistics with those of other committees. 
In order to do this, it is necessary to have 
the cooperation of every physician treat- 
ing cancer. 

The present-day status of cancer of 
the breast can best be summed up by 
reading a portion of the summary and 
conclusions by the Committee on the 
Treatment of Malignant Diseases with 
Radium and x-ray published in Surgery, 
Gynecology and Obstetrics, in August, 1929. 


The study of 536 cases of cancer of the breast 
from 9 different hospitals in 1918, 1919, and 
1920, recorded and classified in a uniform 
manner on a minimum five year end-result 
basis and supported by pathological evidence 
of the diagnosis of cancer, yields the following 
results: 

Twenty per cent of all patients entering the 
hospital are alive and well at the end of five 
years after treatment. | 

Twenty-five per cent of all primary cases of 
patients are alive and well at the end of five 
years. 

Twenty-eight per cent of the “operable” 
patients are alive and well at the end of five 


‘ 


years. 

The early favorable cases without axillary 
involvement give 57 per cent of successful 
results. 

Of the patients entering the hospital with 
recurrence after operation only 3 per cent are 
alive and well. 

No successful results were obtained without 
operative treatment. 

In primary cases the best results (29 per 
cent) were obtained by the standard radical 
operation, with or without prophylactic x-ray. 

In primary cases, x-ray alone gave no 
success. 

The results of the standard radical operation 
with removal of both pectoral muscles (34 
per cent) were superior to those in which the 
pectoralis minor was not removed (26 per 
cent). 

The addition of preoperative or postopera- 
tive prophylactic x-ray treatment to the radical 
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operation gave no greater proportion of five 
year successful results. 

Prophylactic x-ray did not prolong life in the 
unsuccessful cases. 

Prophylactic x-ray did not diminish the 
incidence of local recurrence in the field of 
operation in unsuccessful cases. 

There is no evidence in this series of cases to 
support the contention that prophylactic 
x-ray is of value as a supplement to operation 
in cases of cancer of the breast. 

The value of x-ray in the treatment of 
recurrence after operation is established. 

Advanced cases with remote metastases 
were little benefited by x-ray treatment. 


The cases here reported were treated in 
the years 1918-1919 and 1920 at a time 
when radiation was not used as at present. 
The tendency of recent treatment is to use 
much heavier doses than formerly. There- 
fore, further statistics on this subject are 
necessary. 

My own opinions are as follows: 

1. Operable cancers of the breast should 
be subjected to the radical operation at the 
-arliest feasible moment. 

2. The radical operation should consist 
in a moderate removal of skin, a wide 
removal of fascia and the removal of both 
pectoral muscles and the axillary contents. 
I use a sharp scalpel. 

3. Many patients having obviously in- 
operable cancers are more comfortable 
both physically and mentally if external 
evidences of cancer are removed, although 
they die of internal metastases. 

4. All cases should receive postoperative 
radiation. After we have used all methods 
of treatment we know will do good, use 
also methods that may do good. Methods 
of radiation are improving each year. 
Statistics five years hence may be different 
from those just given. 

5. Every physician seeing cancer cases 
should study the cases carefully, record 
their histories in the manner prescribed 
by the American College of Surgeons, so 
that each one may add his mite to the 
proper understanding of this disease. It is 
only by concerted action and pooling facts 
that we can progress. 


NEW 


HE most frequent metastatic occur- 
rence associated with breast cancer Is 
involvement of the skeletal system, 


Fic. 1. 


and that portion most often affected is the 
pelvis. The spine and femur are next in 
‘ine and the ribs and skull are involved in 
about 30 per cent of all cases. 

Metastatic involvement of the smaller 
bones is, according to Ewing, quite rare 
ind very seldom is a metastatic lesion 
found in the radius and ulna. This in- 
irequency, according to Carnett and 
Howell, is due to the fact that death 
usually occurs from extensive carcinoma 
defore suflicient time has elapsed for the 
smaller bones to be reached by the malig- 


A CASE OF DIFFUSE SKELETAL METASTASIS 
FOLLOWING RADICAL REMOVAL OF BOTH BREASTS* 


IRA I. KAPLAN, M.D. 


YORK 
nant process, and in a group of 100 cases so 
affected studied by them they have found 
but 6. 


While primary carcinoma of both breasts 
is extremely uncommon, it is not an in- 
frequent occurrence for cancer to be found 
in the second breast following removal of 
the first one for a malignancy. Often it is 
quite impossible to state definitely whether 
the involvement in the second breast is a 
primary, newly developing cancer or a 
secondary metastatic recurrence from the 
first lesion. 

From our present knowledge of breast 
cancer it is impossible to eradicate the 
disease so completely by radical mastec- 
tomy that the patient can be assured 
against recurrences and more or less wide- 
spread metastasis. In our series of 249 
cases, 1924 to 1930 inclusive, 17 had 
skeletal metastasis following radical mas- 
tectomy. In a series of 85 cases reported by 
Lenz and Freid, 66 per cent had skeletal 
metastasis following complete removal of 
a malignant breast. In Carnett and Howell’s 
series of 204 cases 49.5 per cent showed 
bone metastasis. 


* Submitted for publication May 8, 1931. 


25 


— 
3 
3 
. 


26 American Journal of Surgery Kapla n 

From the reports of various clinics and 
surgeons, as summarized by Pfahler, it 
does not seem to matter very much what 


Fic. 3. 


type of operation is performed in the 
removal of the breast, or whether the 
offending organ is removed by the usual 
surgical methods or by means of the various 
types of electrical cutting apparatus. 

In his suggestion for the better control 
and eradication of cancer Halsted was the 
first to advocate widespread dissection of 
the breast and surrounding tissues, and 
Bull said that only a complete radical 
operation was of value in the treatment of 
carcinoma of the breast. Meyer and Semken 
have recommended an even more extensive 
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removal of tissues adjacent to the involved 
breast. In our observation of a great many 
cases that come to us in a late stage of car- 


Fic. 4. 


cinoma, we have noted widespread meta- 
static involvement in women for whom an 
extensive resection had been done; in fact 
one of the most extensively involved cases 
referred to the Cancer Hospital on Welfare 
Island in 1930 disclosed metastasis had 
even invaded the jaw bone, although this 
patient was operated upon by this extensive 
radical method. 

Wyeth and other advocates of electro- 
surgical methods have stated that because 
of the electrical action on the tissues, the 
vascular and lymphatic drainage channels 
which, as far as our knowledge goes, are 


/ 
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+he avenues by which malignancy spreads 
throughout the body, are sealed as they 
ire cut. In this way supposedly the spread 
of metastasis is prevented. From our 
observations in the few we have done, we 
feel that the use of the electrical surgical 
knife offers no better or more real assurance 
against metastatic spread of carcinoma 
from a breast cancer than does the ordinary 
surgical scalpel. Evidently, therefore, it 
must be some other factor than a mechan- 
ical one which regulates the formation of 
metastasis following operation whether 
by the ordinary or the electrical scalpel. 

Whether or not metastasis occurs more 
rapidly following operation is also a moot 
question. 

The case herein reported is of interest 
because of the appearance of carcinoma in 
the left breast following complete radical 
removal of the right breast by endothermic 
surgery about two years previously and 
subsequent development of generalized 
skeletel metastasis leading to a fatal out- 
come about ten months later. 


F. S., female, single, aged sixty-one. Always 
healthy until winter of 1926, when she acci- 
dently noted a lump in the right breast. 
Roentgenography of the chest and skeleton 
by Dr. Gregory Cole in April, 1928, revealed 
no definite metastatic involvement of the 
skeleton, but a peculiar irregular production 
of new bone on the inner surface of the frontal 
bones. The right breast was amputated in 
April, 1928, with the high frequency endo- 
thermic knife, a complete radical mastectomy 
being done. In October, 1929, she noted in the 
left breast a lump which grew so large that in 
February, 1930, she was advised to have the 
breast removed. Again a complete radical 
nastectomy was done with the high frequency 
current. The pathological report of the tumor 
of both the first and the second breasts was 
carcinoma. The operative wound healed pres- 
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ently, but shortly thereafter the patient began 
to feel severe pains in the arm and right chest 
and some rheumatic symptoms in the legs and 
arms, and examination at that time April, 
1930, showed no visible or palpable local 
metastatic foci. The patient received a course 
of high voltage x-ray therapy over the 
affected areas for a period of four weeks in 
April, 1930, then was not seen or heard from 
again until October, 1930, when she reported 
to the writer with a distorted right forearm, 
swellings on the skull and severe pains in the 
arms, legs and chest. She was extremely thin 
and wasted. Roentgenograms showed meta- 
static foci to the chest, head, shoulder and the 
right forearm. Of especial interest was the 
roentgenogram of the forearm, which showed 
a marked destruction of the radius and involve- 
ment of the ulna with severe and marked 
dissemination of the metastatic foci. She was 
referred to the hospital for palliative x-ray 
therapy and custodial care. The right forearm 
was splinted for relief of the fracture. For a 
time the patient was relieved of pain by x-ray 
therapy, treatments being administered to all 
the various metastatic foci discernible by 
roentgenograms or otherwise. But when on 
November 22, 1930 she expired in the custodial 
hospital, she was markedly riddled with 
bone metastasis, had a pathological fracture 
of one hip and was generally severely wasted. 
No post mortem was permitted. 


Conclusions: Radical surgical removal of 
breast tumors does not prevent occurrence 
of metastasis to the skeleton. 

High frequency current surgery alone 
offers no more assurance than ordinary 
scalpel surgery that metastasis will be 
prevented. 

Delay in applying postoperative irradia- 
tion allows for metastatic dissemination. 

The case herewith reported shows un- 
usually rapid secondary recurrences despite 
radical electrical mastectomies and also an 
uncommon metastatic involvement of the 
bones of the forearm. 
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PRESENT STATUS OF 
CANCER OF THE CERVIX AND UTERUS* 


C. Hiram WEAVER, M.D., F.A.C.S. 


LOS ANGELES, CALIF. 


ORTY per cent of the malignancies 

occurring in women are cancers of the 

cervix uteri; inasmuch as women 
are the subject of cancer to a greater 
degree than men, cancers of the cervix 
cause more than one-twentieth of 103,000 
deaths from cancer each year. If it could 
be impressed upon the lay public, and more 
definitely appreciated and taught by the 
profession that cancer of the cervix In its 
incipiency is a local disease which may be 
destroyed, eradicated, and cured, our 
propaganda for early diagnosis of car- 
cinoma would be an easy matter. Cancer 
of the cervix for obvious reasons In its 
early stages is too often overlooked. No 
amount of instruction in regard to the 
early signs of cancer seems to remedy this 
unfortunate oversight. 

Periodic and frequent pelvic examina- 
tion, especially in every woman over thirty 
years old, should be advised and carried 
out at least once each year. Especially is 
this important in women who have borne 
children, as 95 per cent of cancers of the 
cervix arise from traumatized cervicies due 
to birth injuries plus latent and chronic 
infections. Pessimism in regard to the cure 
of cancer of the cervix on the part of the 
profession and the public should be trans- 
formed into an optimism in regard to its 
cure. 

As borne out by recent statistical 
evidence of no less than eight prominent 
clinic centers, the percentage of five-year 
cures in early cancer of the cervix runs from 
64 to 80 per cent. 

If every woman could be convinced 
that cancer of the cervix at an early stage is 
curable, and then made to realize that a 
thorough pelvic examination once a year 


by a competent physician will discover the 
early signs, our problems would be an easy 
one. 

The specific cure or palliative treatment 
for this type of cancer lies in two fields: 
some form of surgery or some form of 
irradiation, and one or both of these 
forms of treatment apply to any stage of 
cancer of the cervix, and can either cure or 
materially modify the course and extend 
the life of the patient. 

Every victim, either early or late, of 
cancer of the cervix should be furnished 
with either one or the other form of treat- 
ment, or both, as a permanent cure or a 
palliative measure. 

The results in treatment of cancer of the 
cervix up to 1919-20 either by surgical 
means or radiology were admittedly 
unsatisfactory. 

In estimating the value of any method of 
treatment, the first and most important 
question is the ultimate result, determined 
according to established practice on the 
survival ratio at five years. 

Healey has recently drawn attention to 
the fact that recurrences especially of the 
retroperitoneal lymphatics recur as late as 
seven or eight years after the primary 
treatment and relative cure. However, all 
statistical records thus far obtained are 
worked out on a basis of absolute five-year 
cures. The attendant risks, the morbid- 
ity and late complications and _treat- 
ment require consideration; also, on the 
other hand a palliative effect on the 
advanced cases which do not survive five 
years. 

Surgery for cancer of the cervix was 
first brought to the attention of the profes- 
sion in 1898 by Wertheim. This technique 


* Read before the Hollywood Academy of Medicine, Oct. 20, 1930. 
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nas been followed to date with very little 
change, with, however, a primary mortality 
of 30 per cent having been dropped to a 
primary mortality in Weibel’s last 500 
cases, to 8 per cent. This improvement 
in primary mortality is thought to be due 
to better preoperative care and improved 
types of anesthesia and asepsis. 

In the Shaute Clinic in Vienna, the 
primary mortality is at present 3.4 per 
cent, due probably to a better choice of 
patients, and due to the fact that they have 
a radium and cancer department in con- 
junction with their operative clinic, for 
treatment of late second, third and fourth 
degree cases. Weibel’s low primary mortal- 
ity Is an exceedingly low figure for the 
average surgeon to aim for. One has but to 
observe the technique and time consumed 
by Weibel in doing the Wertheim operation 
to realize that his great series of over 1000 
cases, have made him probably the master 
of this type of operation. The average 
primary mortality for Weibel’s total series 
in 13.8 per cent against an average 
primary mortality in various radiological 
clinics of from 2.1 per cent to zero. 

Against the primary mortality in surgery 
we have the late radium reaction cases, 
chiefly rectal, which occur in approximately 
10 per cent of all cases as reported by 
Heyman, Chief of the Radium Hemmet in 
Stockholm. 

In order to classify cancer of the cervix 
in relation to the extension of the disease, 
the group of Henry Schmitz of Chicago is 
the one generally used, especially in this 
country and in England. 


First degree: Early operable. Growth 
iimited to cervix. 
Second degree: Border line. Cancer 


extends to the adjacent tissues in the 
vaginal vault, or there is beginning in- 
‘iltration of one or both parametria, but 
without fixation. 


Third degree: Inoperable. Invasion of 


the rectov aginal or vesicovaginal septum, 
filtration of one or both parametria with 
lixation, or involvement of the uterosacral 
ligaments. 
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Fourth degree: Hopeless. Pelvic block, 
with, or without distant metastasis. 

As a member of the Malignancy Com- 
mittee of the Hollywood Hospital the past 
summer I visited 16 cancer centers in this 
country and Europe with the idea in view 
of better familiarizing myself with the 
more modern standardized methods of 
diagnosis and treatment of cancer of the 
cervix. In the short space of time allotted 
to me I will scan over the different methods 
which I was able to observe. 

In the Cancer Hospital in London, the 
chief method of treatment is with radium 
followed by x-ray, using a modified Stock- 
holm technique. Dosage to the average 
case is a total of 6700 mg. hours, using 
2200 mg. hours in the uterus and 4500 mg. 
hours in the vagina. The technique is done 
in three applications: the second applica- 
tion is one week after the first, and the 
third application is three weeks after the 
second treatment. Routine treatment per 
application is 1500 mg. hours to the vagina, 
and 750 mg. hours to the uterus and 
cervix. Radium element is used through- 
out. The radium in the uterus and cervix 
is In tandem and to the vagina they use 
plaques. All radium treatments are fur- 
nished by the radium Sister in charge, and 
all treatments are placed by the gynecolo- 
gist on service. In the Marie Curie Clinic in 
London, we have a hospital of 50 beds 
devoted exclusively to the treatment of 
cancer in women. Patients in this hospital 
being sent from the clinics of four hospitals: 


The Royal Free Hospital 

The South London Hospital 

The Elizabeth Garratt Hospital, and 
The New Sussex Hospital in Brighton. 


The chief surgeon in this hospital is Dr. E. 
Hurdon who, with an advisory board of 
eight physicians, controls and advises the 
treatment of all cancer of the cervix and 
uterus given. The routine treatment as 
followed out in this hospital consists of 40 
to 50 mg., of radium element in intra- 
uterine tubes, and vaginal applicators, 
two in number, each containing 25 mg. of 
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radium element. The vaginal applicators 
are placed in position and held there by a 
gauze pack soaked in ooo acriflavine. 
Three treatments are given of twenty-two 
hours each, the second one week after the 
first, and the third two weeks after the 
second. Average doses are about 7000 mg. 
hours with a maximum dose not to exceed 
8000. In from four to six weeks deep x-ray 
therapy is started. 

In the Chelsea Hospital for Women, 
London, Sir Victor Bonney does his 
modification of the Wertheim technique on 
all first and most all of the second degree 
cervix cases coming on his service. Those 
cases of patients not operated on are 
treated in London Cancer Hospital, a 
few doors from the Chelsea Hospital. 
Victor Bonney has seen 450 cases of cancer 
of the cervix and has operated on 284 
patients, with the radical Wertheim tech- 
nique, with a relative cure of 38.7 per cent, 
and an absolute cure of 24.4 per cent, and 
has found 43 per cent of the glands in- 
volved. My observation of Victor Bon- 
ney’s work is that he operates more 
advanced second degree cases than anyone 
except Weibel. | 

In Berlin, I had the privilege of observ- 
ing Stoeckel and Wagner. Prof. Stoeckel 
has developed a special technique in which 
he uses preoperative radiation to the 
amount of 5000 to 6000 mg. hours to be 
followed in from ten days to three weeks 
by his modification of the Schaute vaginal 
hysterectomy. Following this, in six weeks, 
his patients receive deep x-ray therapy. 
Stoeckel has a relative curve of 50 per cent, 
and an absolute cure of 18 per cent. 
He makes a statement that radical surgery 
following radium is made easier than with- 
out preoperative radiation. Prof. Wagner 
of Berlin, uses the Wertheim operation 
almost exclusively in all first and some 
second degree cases. 

In Prague, the large Prague Sanatorium 
has as the Chief Gynecologist, Dr. Ostreil. 
Ostrei! informed me that he now operates 
in 10 per cent of the carcinoma of the 
cervix and uses radium and x-ray in 90 
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per cent. The technique of this clinic is 
slightly different from that of any other 
clinic visited, in that they inject a silver 
emulsion, called Wolfram, into each para- 
metrium. They claim the ability of Wol- 
fram to absorb radiation which is given 
off by the radium treatment, which 
emulsion in turn continues to throw off 
radiation for at least three weeks without 
necrosis. The total radiation is a minimum 
of 6000 mg. hours with a maximum of 
8000. Prof. Weibel is the gynecologist 
in the Czeck University and has probably 
performed more Wertheim operations than 
any other man today. His technique is 
very radical in that he resects the glands 
in both sides in Station 1 and 2; the time 
consumed is usually about forty-five min- 
utes. Weibel’s relative cures are 38.4 
per cent, using the Wertheim technique 
exclusively. His absolute cure is 19.2 per 
cent. 

In Vienna, the Peham Clinic uses the 
Schaute operation on all first degree cases, 
and has in connection a radium depart- 
ment of 25 beds where all second, third, 
and fourth degree cases are treated. The 
Peham Clinic has a relative cure of 50 
per cent, and a primary mortality on all 
operable cases of 3.4 per cent. 

In Munich, Doederlein claims to be the 
first gynecologist in Europe to use radium 
and x-ray for carcinoma of the cervix. 
His work began in 1913 with a record of: 


First degree—4o per cent cured 
Second degree—22.3 per cent cured 
Third degree—10.7 per cent cured 
Fourth degree—2.3 per cent cured. 


These statistics are from 1913-23, includ- 
ing at least six years’ observation on all 
cases, total number of cases treated, 
1319. Percentage of cures for all cases, 
28.2 per cent. Doederlein does not believe 
in the use of emanation, and advises the 
use of radium element, 100 mg., repeated 
in eight days. Total dosage goo0o0 to 12,000 
mg. hours in the average case. 

In the University of Zurich, Prof. Wal- 
thard was the first to use the systematic 
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pre-radiation to be followed by the radical 
Wertheim operation for this disease. Wal- 
thard claims that radium used preopera- 
tively sterilizes the carcinoma, that the 
discharge decreases and often stops, and 
that streptococci previously found disap- 
pear, and as a result the primary operative 
mortality is markedly decreased. He has 
been able to drop his primary mortality, 
due to peritonitis from 10.9 per cent to 
4.4 per cent. 

In Berne, Prof. Guggisberg advises 
the modified Wertheim procedure for all 
first degree cervical cancers. All second, 
third, and fourth degree cases he treats 
with two applications of radium, first of 
4000 mg. hours, second applications to be 
followed in eight to fourteen days with 
3000 to 4000 mg. hours. For exceptional 
patients who react poorly to the first 
application, he holds off the second applica- 
tion for as long as thirty days. His advice 
is never to use Over 10,000 mg. hours and 
he considers small doses of radium as 
more dangerous than none at all. He follows 
all operative and radium treatments with 
deep x-ray. 

In Paris, I visited the Curie Foundation, 
with Prof. Regaud in charge, and Hart- 
mann’s Clinic in the Hospital Dieu. The 
technique in the Curie Foundation as 
followed by Regaud is somewhat different 
from any of the techniques heretofore 
mentioned. The intrauterine stem appli- 
cators contain three radium needles in 
tandem, the upper needle contains 6.66 
mg., the other two needles contain 13.3 mg. 
Vaginal applications are placed in cork 
tampons connected by a steel spring 
resembling a clock spring, and called 
Colpostat, giving a total radium applica- 
tion of 53 mg. which is left in continuously 
irom five to seven days, all tubes and 
applicators being removed daily and re- 
placed in position. The total dosage is 
irom 6300 mg. hours to 9300 mg. hours, 
with an average of 7200 mg. hours per 
case. The number of intrauterine tubes 
may be varied depending on the length 
of the uterine canal. When the uterine canal 
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is blocked treatment is given twice, first 
in the vagina and after retrogression 
of the growth into the uterus. The first 
treatment with radium is always - 
under an anesthetic, and is followed i 
from twelve to twenty-one days by ip 
x-ray. The deep therapy x- ray is given 
four hours a day, two hours in the fore- 
noon and two hours in the afternoon for 
100 hours at a distance of 90 cm. using 
200,000 volts. In a large series of cases in 
the Curie Foundation, Regaud has found 
a 5 per cent series of adenocarcinoma of the 
cervix, which is definitely resistant to 
radium, and for which he advises surgery 
as a method of choice. 

In the Hartmann Clinic, the cervical 
malignancies are treated by Sophia Fabre. 
In the work in this Clinic, which has 
approximately 60 beds, they use the 
Regaud technique, with the exception 
that Madame Fabre has for twelve years 
been studying the effect of vaccines in the 
infected cervical carcinomata with the 
following conclusions: that there is always 
a gram-positive diplococcus present which 
they have not been able to identify, but 
from which they have been able to make a 
vaccine, which vaccine applied locally 
to the infected growth produces a reaction 
favorable to the patient and _ reduces 
radium reactions in these cases. She 
precedes all radium treatments of fungating 
carcinomas with an autogenous vaccine 
applied locally with apparently good re- 
sults. These findings would seem to be in 
contrast with the generalized belief that 
the streptococcus is the offending organism 
in all ulcerating and fungating growths 
of the cervix. 

In the Memorial Hospital, New York 
City, we have the largest Cancer Institute 
in the United States; the chief gynecologist 
is Dr. Wm. P. Healey, under whose 
direction all cervical carcinoma are treated. 
Routine treatment for carcinoma of the 
cervix is radium emanation in a stem 
applicator with an attached vaginal appli- 
cator if the vagina is involved, amount of 
radium dosage varying from 5 to 7000 
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mg. hours and either preceding or followed 
by deep x-ray. Drs. Healey and Cutler 
have recently shown evidence that cervical 
cancer can be classified, according to cell 
type, Into 3 grades: 

the adult type 

the plexiform type 

the anaplastic type. 


Grade | 
Grade 2- 
Grade 3 


In their group of 200 cases presented: 


Grade | Is 17 per cent 
Grade 2 is 62 per cent, and 
Grade 3 Is 21 per cent 


In this gradation shown by biopsy, the 
pathologist is able to more ably correlate 
from the radiosensittve and the radio- 
resistant tumors of the cervix. The patholo- 
gist on our committee has worked this 
gradation method for the past year and 
a half. Dr. Healey has a routine treatment 
in all infected or ulcerating carcinomata, 
giving five deep x-ray treatments In one 
week preliminary to Insertion of radium. 
This treatment causes marked retrogres- 
sion of the growth, and if there is still 
a growth in the vagina present he places 
the vaginal bomb to the growth with a 
dose of 1000 mg. hours to be followed in 
from one day to one week with a cervical 
applicator of 3000 mg. hours. He than 
waits for one month to apply his second 
radium treatment into the cervix. 

In conclusion I will state that in all 
clinics visited, patients with cancer of 
the cervix were given preliminary prepara- 
tion which included a careful vaginal 
examination plus a physical examination 
with care being used in the preoperative 
or preradium treatment of individual cases. 
All patients with a discharge were given 
the advantage of a rest of from two days 
to three weeks in bed, with time being 
given to establish a normal temperature 
and normal leucocyte count for at least 
seventy-two hours preceding any treat- 
ment. This can be effected by routine 
tonics plus antiseptic douches. In all 
clinics visited the care and treatment of 
these cases was under the direction of a 
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gynecologist trained in this type of work. 
In the administration of radium an anes- 
thetic was always used for the first applica- 
tion of radium, and in half the cases 
second and third applications were given 
under anesthesia. The most gentle mani- 
pulation is necessary in the application 
of stem applicators and packing off to avoid 


radiation to bladder and rectum. The 
Num- | Num- 
ber ber 


Alive | Dead 


Total number of carcinoma of 


Total number of carcinoma of 

14 10 4 

73 

Cancer of cervic operated....... 20 13 3 
Cancer of cervix radium and x- 

Cancer of cervix, using surgery, 

radium, and x-ray....... 9 3 


Cancer of cervix using other 


Number with Number with- 


Biopsy out Biopsy 

Cancer of cervix...... 20 32 

Average number of mg. hours treated—3200 

Dates 

1928—26 

1929-20 

1930—26 (ten months only). 

Ages 


25 to 30— 6 

31 to 40—I1 

41 to 50—16 

51 to 60—22 

61 to 70—10 

71 to 80— 7 
Youngest Patient 
Twenty-five years 


Oldest Patient 
Eighty years 


routine operative and radium treatments 
throughout all clinics visited are more or 
less standardized and summed up, are as 
follows: 

1. Surgery to include the Wertheim or 
Shaute technique only. 

2. Radium to the amount of 6000 to 
12,000 mg. hours with practically stand- 
ardized filtration. 

3. Wertheim or Shaute technique in 
conjunction with preoperative or post- 
operative radiation or x-ray. 
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4. All cancers of the cervix to be care- 
ully examined and diagnosed as to the 
legree of the disease and to have a biopsy 
‘or classifying as to group. 

5. All clinics now require a_ routine 
biopsy for pathological examination before 
any treatment Is given. 

6. All cases treated should be carefully 
checked up at regularly stated intervals 
both by the gynecologist and radiologist. 

7. The primary surgical mortality now 
varies from 3.4 per cent to 8 per cent, and 
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the primary radium mortality varies from 
2.7 per cent to zero, 

8. To date the highest relative cures are 
reported through radium and x-ray treat- 
ment, while the highest absolute cures 
are reported through the use of surg- 
ery with preoperative or postoperative 
radiation. 

A brief summary of the cases treated in 
the Hollywood Hospital, from Jan. 1, 1929 
to Sept. 30, 1930 are as shown in tables on 
page 32. 
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TOTAL VOLVULUS* 


Epwarp C. BRENNER, M.D., F.A.C.S. 


NEW YORK 


OTAL volvulus connotes a torsion of 
the entire small intestine together 
with the cecum, ascending and trans- 


Esophagus 


Dorsal Mesogastrium 


Ventral Mesogastrium 


Duodenum 


B Duodeno-colic Isthmus 
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Developed from Desc. 
Limb of Int. Loop 


Jejuno-ileum 


Vitelline Duct 


small intestine with the umbilical loop 
and mesenteric attachments at about six 
weeks. The portion of the large intestine, 


Aorta 


Sup. Mesenteric Artery 


Colica Media 


Asc. Loop Furnishes Asc. and Trans- 
verse Colon to Splenic Flexure 


Inf. Mesenteric Artery 


Cecum 


1. 


verse colon. The condition is rare and the 
relevant literature very scant. The 3 
cases comprising this report occurred in 
two patients. The reoccurrence in patient 
R. Z. presented an opportunity for a more 
thorough appreciation of the pathology 
and emphasized the importance of ap- 
propriate treatment {to prevent recurring 
torsion. It is the writer’s purpose to review 
the literature to date and subscribe thereto 
3 additional cases. 

Failure or arrest of development at the 
primitive stage with consequent persistent 
embryonic conditions of the mesentery, 
makes possible total volvulus. 

Figure 1 is the schema of the human 
embryonic intestinal canal of the large and 


developed from the ascending limb of the 
loop, rotates, in the third month, to 
the middle line coming in contact with 
the ventral abdominal wall. From here the 
large intestine passes ventrad of the 
jejunoileal coils, towards the cephalic 
end of the abdominal cavity and lies trans- 
versely along the greater curvature of the 
stomach. 

The rapidly growing coils of small gut, 
developing from the descending arm of the 
loop, crowd the colon more and more 
cephalad. In the fourth month the cecum 
turns to the right, coming into contact 
with the under surface of the liver, ventrad 
to the duodenum, and subsequently reaches 
the ventral surface of the right kidney. 


* Submitted for publication April 4, 1931. 
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Failure of the normal rotation and of the 
adhesion and fusion of the various visceral 
ind parietal peritoneal layers results in 
the persistence of this embryonic stage of 
a free common mesentery to the duodenum, 
small intestine, cecum, ascending and 
transverse colon and permits of total 
volvulus through axial torsion about the 
duodenocolic isthmus. 

The earliest case found in the literature 
is a report by Kuljabzo-Koreski in 1847 
of a male twenty-two years old. 


The patient complained since childhood of 
severe attacks of colic, vomiting and diarrhea. 
The last attack persisted five days before the 
patient was operated on. He died the day of 
operation. Autopsy findings showed mesenteric 
conditions corresponding to the fourth to fifth 
week of fetal life. The small intestine, cecum 
and ascending colon had made four complete 
torsions around the mesenteric radix, resulting 
in gangrene, perforation and general peritonitis. 


In 1865 Valenta published a report of 
a .male infant who died on the fifth 
day of intestinal obstruction and _ peri- 
tonitis. The pathological report is some- 
what confusing. It is a dubious case of 
total volvulus. The author states that 26 
similar cases were collected from a survey 
of the specific literature. These cannot be 
found. 

In 1877 Theremin reported the case of 
a male infant, who died on the twenty- 
first day without operation. There was a 
double counter-clockwise rotation of the 
entire small intestine, cecum and ascending 
colon about a common fetal mesentery. 
The author states that he observed 2 
other similar cases at the St. Petersburg 
Foundling Institute, which he does not 
report. 

In 1878 Epstein and Soyka reported the 
case of a male infant, who died on the 
tenth day without operation. 


_ The infant had continued unobstructed 
vowel movements, associated with vomiting 
of fecal material and upper abdominal disten- 
‘ion. Post-mortem findings revealed the meso- 
‘olon not fixed to the posterior abdominal wall. 
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The ileum and colon made a half turn about the 
duodenocolic axis, displacing the cecum to the 
left groin. 


In 1883 Bruhns reported the following 
case: 


A strong well nourished man, aged twenty- 
four, who complained of progressive abdominal 
pain for five days, associated with one fecal 
vomit followed by persistent constipation. 
Similar milder attacks accompanied by fecal 
vomiting had occurred one, two and one-half, 
and ten years before, the patient enjoying per- 
fect health in the intervals. Physical examina- 
tion showed abdominal distention with some 
free abdominal fluid. Pulse 88; temperature 
38°c. Belladonna medication and strict diet 
relieved the pain, but repeated enemata had no 
effect. Three days later abdominal distention 
and pain had so increased that laparotomy was 
done. The highly distended and hemorrhagic 
intestines were delivered. The small intestine, 
cecum and ascending colon were found to have 
made two complete clockwise rotations around 
the mesentery of the small intestine. Operation: 
Detorsion and 3 cm. incision in lower ileum to 
void gas and hemorrhagic fluid. Closure of 
abdomen. Death took place forty minutes 
postoperative. No autopsy. 


In 1894 Obalinski reported a question- 
able case in a male of thirty-seven years. 
The volvulus was detorsioned with 
recovery. 

In 1897 Key operated upon an adult 
male fourteen days after onset. 


The condition was not recognized and a left 
colostomy was performed. The patient died the 
same day. Autopsy revealed one complete tor- 
sion about a common mesentery. The colon, as 
in the writer’s cases, showed great distension. Its 
largest circumference measured 38 cm. 


In 1898 Helmsmueller reported the case 
of a twenty year old man, who took a 
forceful jump, followed by immediate 
onset of severe abdominal pain associated 
with vomiting. 

On admission to the hospital the patient had 
sudden severe collapse and pallor, weak fre- 
quent pulse, moderate abdominal distention 


with increasing dullness in lower abdomen and 
increasing meteorism. Death occurred five 
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hours after admission. Autopsy findings showed 
the right abdomen occupied by a tumor, which 
represented one complete clockwise torsion of 
the intestinal tract from the beginning of the 
jejunum to the transverse colon. Both ascend- 
ing colon and small intestine were found mark- 
edly dilated and discolored. The abdominal 
cavity contained opaque hemorrhagic fluid and 
the small intestine a quantity of thin cloudy 
blood. 


In 1899 Schreiber reported the case of a 
boy of nine years. 


Since birth he had repeated attacks of colic, 
obstipation and vomiting. The present attack 
lasted five days and the patient died rather 
suddenly of shock. Autopsy revealed a com- 
mon fetal mesentery, whose root was inserted 
near the third lumbar vertebra immediately 
above a horseshoe kidney. The cecum and 
ascending colon were twisted to the left around 
the mesenteric radix and represented the 
original volvulus around which the jejuno- 
ileum had made a second left torsion. 


In 1900 Von Manheuflel reported a case 
under the title of volvulus cect. 


This occurred in a man, aged twenty-one 
years, who was operated upon the third day 
after the onset of obstruction. The patient died 
three days later. The description of the patho- 
logy is somewhat confusing. The operation 
consisted of detorsion and repositioning of the 
intestinal tract. The author states that the 
common duodenojejunal ileocecal mesentery 
. sund corresponds to an earlier fetal phase than 
Gruber’s mesenteric mesocolonic ligament. 


In 1901 Froelich reported a unique case 
in a boy of three years, in whom the torsion 
included the small intestine and the entire 
colon. Broca states this is the first case on 
record in which the entire colon was 
involved. 


Operation was performed on the fifteenth 
day of obstruction. The condition was not 
recognized as the patient was in extremis. An 
artificial anus was performed, death following 
in thirty-six hours. Autopsy: The abdomen was 
widely opened. The intestinal loops were 
greatly distended but there was no trace of 
peritonitis. The sigmoid appeared at the right 
under the false ribs and was not greatly dilated. 
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It was then found that all of the intestine, 
including the large intestine, had undergone a 
movement of complete torsion around the root 
of the mesentery. This movement was from 
left to right. The intestines were in the right 
hypochondrium. The mesentery in the form of 
a sharp band passed obliquely over the large 
intestine at the level of the hepatic flexure; 
after having liberated the intestines a very deep 
stricture was found at the point compressed by 
the edge of the mesentery. The colon and cecum 
were greatly distended in front of this constric- 
tion. At the point of constriction the mesocolon 
presented traces of inflammation and it was 
retracted. There were a certain number of 
enlarged glands in the mesentery. The constric- 
tion was permeable for the little finger and the 
mucosa was normal. The musculosa was hyper- 
trophied but there were no alterations except 
those of ordinary inflammation. 


In 1902 Blecher reported an interesting 
case of a tailor, aged twenty-three. 


His previous health and digestion were 
excellent. Sudden onset with shock and death 
in twelve hours on the operating table. Immedi- 
ate autopsy findings: Large omentum was 
located in the left hypogastrium. Eventration 
showed the empty and pale duodenum, the 
empty and pale distal transverse colon, the 
dilated and deep red ascending colon and small 
intestine, all with a common mesentary and a 
very narrow mesenteric radix around which 
the intestines had made one complete torsion. 


In 1903 Faltin briefly reported several 
cases from the University of Helsingfors, 
under the title of volvulus ceci. The follow- 


ing appear pertinent to this specific 
literature: 


1. Farmer, aged twenty-one. Operation ten 
days after onset. Death same evening. The 
torsion was 180°. Operation comprised detor- 
sion and cecopexy. 

2. Maid, aged twenty-four. Several years’ 
history of recurrent attacks of wandering 
abdominal pain with vomiting. Present attack 
of pain, vomiting and obstruction for three 
days. At laparotomy detorsion was made of the 
one and one-half times clockwise twisting of 
the small intestine, cecum and ascending colon. 
Death occurred on the fifth day. Autopsy 
revealed that the intestinal tract from the 
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;ejunum to the transverse colon formed a con- 
tinuous loop attached to a 15 cm. long, par- 
tially thrombotic and twisted common mesen- 
teric radix. 

3. Laborer, aged twenty-seven. Complained 
since childhood of periodic attacks of general 
abdominal pain and vomiting, relieved by 
eremata. For the past years these attacks 
recurred once or twice annually. Present attack 
began five days ago with nothing passing per 
rectum for three days. At laparotomy the very 
dilated lower ileum and cecum were found 
involved in one clockwise torsion. On puncture 
of cecum 2 liters of fecal fluid escaped. Death 
occurred on the third day postoperative. 
Autopsy findings revealed the entire small 
intestine, cecum and ascending colon attached 
to a common mesentery, to the right aspect 
of which the third portion of the duodenum was 
adherent. Also pneumonia right lower lung. 

4. Woman, aged twenty-three. Admitted to 
the hospital at Wasa. Pregnant seven months. 
Complained of violent abdominal pain and 
vomiting after a fall. Opium medication was 
ineffective; constipation and vomiting persisted 
and were accompanied by pains resembling 
labor pains. The abdominal distention was most 
marked in the epigastric region and was not 
reduced by gastric lavage. A large enema pro- 
duced some fecal matter. Patient was admitted 
to the obstetrical ward six days after her 
accident. Physical examination showed rest- 
lessness, accelerated pulse, normal temperature, 
persistent non-feculant vomit and marked 
abdominal distention. Premature labor was 
induced. As her condition was unchanged post 
partum, immediate laparotomy was done. 
Operative findings showed a portion of the 
small intestine, the cecum, ascending and 
transverse colon involved in a complete clock- 
wise torsion, displacing the cecum near the 
spleen and underneath the costal arch. The 
lilated intestines were not gangrenous. A loop 
of the lower ileum was sutured to the wound 
‘or a proposed fecal fistula. Spontaneous post- 
operative defecation on the third day. Sudden 
death one week later apparently from perforat- 
ing peritonitis. At autopsy the transverse 
sta was found perforated near the hepatic 
flexure. 


_ In 1903 Wandel reported the following 
interesting case from the Pathological 
Institute of Basel. 
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Boy, aged seven, entered the clinic because 
of fracture of the left femur. Six days after 
admission patient began to vomit repeatedly 
and developed progressive to complete obstruc- 
tion. There was also some rigidity of the neck 
and motor unrest. The tentative diagnosis was 
either basilar meningitis or acute gastro- 
enteritis. Previous history revealed several 
attacks of partial intestinal obstruction and 
vomiting, all of which were relieved by hot 
abdominal packs. Death occurred on the 
eleventh day. 

Autopsy findings showed normal conditions 
except in the abdomen. The duodenum and 
stomach were found markedly dilated. The 
common ileocolic mesentery was found at- 
tached to the posterior abdominal wall close 
below the pancreas. The transverse and ascend- 
ing colon with the small intestine and the 
common ileocolic mesentery presented one 
complete torsion including the upper portion 
of the duodenum. The duodenojejunal flexure 
was missing. The anterior aspect of the great 
omentum was found adherent on the right to 
the transverse mesocolon, and through a tear 
in its posterior aspect some of the collapsed 
loops of the small intestine had slipped. 


In 1904 Mohring reported the following 
case: 

A woman, aged seventy-two, had recurrent 
attacks of severe abdominal pain, vomiting 
and constipation. The severity of pain and 
vomiting determined the necessity of operation. 
At operation much sanguineous fluid escaped 
and the small intestine and colon were tor- 
sioned so that the cecum and appendix were 
displaced near the spleen. After separating 
adhesions between the mesentery and small 
intestine and among the individual loops of the 
small intestine, the gut was detorsioned and the 
abdomen closed. Uneventful recovery with 
normal digestion and stools. 


In 1904 Langerhans reported an interest- 
ing case: 


A male patient, aged forty-three years, 
died of pulmonary tuberculosis. The common 
mesentery originated from the posterior wall 
of the abdomen, was 6 cm. broad and ran 
parallel to the upper transverse part of the 
duodenum. It spread out in a fan shape and on 
its right upper part carried the cecum, ascend- 
ing colon and the right half of the transverse 
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colon, and the rest of its border, which was 
directed toward the left, carried the ileum and 
jejunum. The rectum, sigmoid and descending 
colon were normal; the left part of the trans- 
verse colon lay near the greater curvature of 
the stomach and was adherent to the omentum. 
In this region too, the transverse mesocolon was 
superficially adherent to the posterior lamella 
of the primary mesogastrium, but the trans- 
verse colon and its mesentery were nowhere 
adherent to the duodenum, so that on lifting up 
the freely movable ascending colon and turning 
it over to the left, the whole of the duodenum 
could be seen. As the mesentery with its root 
line ran horizontally above the inferior trans- 
verse part of the duodenum, the duodenum was 
not crossed anywhere by the mesentery and 
the place where the duodenum passed into the 
jejunum was clearly visible. 

The whole duodenum and the ascending 
colon were freely movable and there was also a 
free embryonic mesentery in which the head 
of the pancreas lay. The superior transverse 
part of the duodenum ran horizontally, the 
unusually long descending portion in an arch 
convex to the left and the inferior transverse 
part rose slightly and passed very gradually 
into the jejunum without any ascending part 
or duodenojejunal flexure. There was no part 
of it that was without a mesentery; and at the 


place where the duodenojejunal flexure is’ 


usually seen the mesentery was as long as that 
of the freely movable duodenum and jejunum. 
This was not so much an anomaly in the 
position of the intestine as an unusual direction 
of the root line of the mesentery and an absence 
of the physiological embryonic adhesions 
between the duodenum and the parietal peri- 
toneum of the posterior wall of the abdomen, 
and between the large intestine and the 
duodenum. 

Because of the absence of adhesions of the 
large intestine, the embryonic common mesen- 
tery, or the umbilical loop, as described by 
Toldt, was for the most part preserved. The 
other inhibitions of development, particularly 
the unnatural position and the shortness of 
the root line of the mesentery, were due 
essentially to the fact that the turn to the right 
of the common mesenteric plate was incomplete 
and corresponded about to the second stage as 
described by Broesike. This malformation was 
an inhibition of development that had affected 
different parts at different times and to differ- 
ent degrees. 
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In 1906 Danielson reported a case from 
Kiittner’s clinic at Marburg. 


A married woman, aged fifty-five, had com- 
plained for years of painfu: gallstone colic, 
accompanied by severe vomiting. The attacks 
were short, but had increased in frequency and 
severity during the past year. Patient had once 
passed enteroliths but never any gallstones. On 
January 3, 1905, she had another attack with 
symptoms of intestinal occlusion. On admit- 
tance to the clinic, the patient appeared 
cachectic. Rectal temperature was 37.3°C.; 
pulse 120. The persistent vomit had a slightly 
feculent odor. There was marked abdominal 
distention with a tumor mass in the left lower 
quadrant which was highly tympanitic. Enem- 
ata failed to relieve the condition. 

At laparotomy the abdomen presented 
highly complicated conditions which could only 
be surveyed after eventration of the intestinal 
tract. The left iliac fossa was found occupied 
by the highly dilated, deep bluish-red cecum, 
whose elongated mesocecum was twisted be- 
yond 180°. The cecum was completely sur- 
rounded by cyanotic markedly dilated loops 
of the small intestine, whose elongated mesen- 
tery was found twisted 360° around the tor- 
sioned pedicle of the mesocecum. The intestinal 
loops were adherent and the mesentery pre- 
sented numerous residual fibrous scars of 
contracted mesenteric peritonitis. The col- 
lapsed transverse colon was found underneath 
the torsioned cecum and the appendix was 
displaced near the spleen. After detorsion the 
small intestine was correctly repositioned and 
the abdomen closed. 

Postoperatively the patient improved and 
was able to keep down fluids. Defecation and 
flatus were regular. On the fifth day pulmonary 
symptoms suggested pneumonia. On the sixth 
day peritonitis set in, an artificial anus was 
performed, but the patient died. 


In 1909 Blecher reported a case occurring 
in a carpenter, aged twenty-one. 


The patient had had previous attacks of 
abdominal pain and vomiting. On admission he 
complained of 1 increasing epigastric pain and 
vomiting. Physical examination showed pulse 
70, slight and uniform abdominal distention, 
right abdomen painful on pressure, distended 
stomach and a continued cooing sound. The 
pain subsided under morphine medication. 
On the following morning patient vomited 
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al fluid containing a nematode. Simulta- 
sous spontaneous defecation consisted of 
right red blood. Toward noon similar bloody 
-fecation occurred, associated with bilious 
mit. Injections failed to induce bowel 
1ovements or the passage of gas. At operation 
‘he entire distended small intestine, the dis- 
‘ended cecum and the ascending colon were 
found suspended on a common mesentery 
which was inserted to the right of the spinal 
column. The entire intestines had described a 
180° torsion to the right, so that the descending 
duodenal portion passed laterally from the 
transverse colon into an intestinal loop descend- 
ing obliquely to the left and joining the jeju- 
num, then crossing the ascending colon from 
which it was separated by a markedly dilated 
artery simulating an intestinal loop. Near this 
point the volvulus had occurred. The mesentery 
was found hemorrhagic. A few lymph glands 
were swollen. The intestines were repositioned 
and the abdomen was closed in layers. Unevent- 
ful recovery. Reexamination after four months 
showed perfect digestion. 


The author briefly reports 14 cases 
collected from the literature. He discusses 
predisposition to volvulus, symptomatol- 
ogy, diagnosis and surgical methods. 

In 1910 Hiibner discusses the etiology and 
clinical significance of the common ileocolic 
mesentery and the theories concerning 
the causes of intestinal volvulus set down 
in the specific literature. He states that 
up to date 15 cases have been reported— 
including his own, of volvulus of both small 
and large intestines, 11 occurring in males 
and 4 in females. In 10 cases the torsion 
was to the left, in 5 to the right. The 
author’s case was reported from the Patho- 
‘ogical Institute of the University of 
ostock, 


The patient was a boy, aged three. His 
parents reported that he vomited periodically 
at intervals of four to eight weeks. Latterly 
there was occasional abdominal pain. The boy 
nad otherwise developed normally, had a good 
‘:ppetite and normal defecation. In January, 
1909, a severe attack had been diagnosed as 
ppendicitis and treated with opium and the 
pplication of ice bags. On May 29, 1909, dur- 
ng a recurring attack, the vomiting was per- 
sistent and the abdominal pain intense. On 
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palpation 2 cystic tumors were felt in the 
epigastrium and in the left lower abdomen 
respectively. They were thought to be hydatid 
cysts. On admittance to the clinic the boy was 
pale and restless. Temperature 37.4°c; regular, 
fairly strong pulse 110; respiration not accel- 
erated. The right abdomen was soft; in the 
epigastrium and left hypochondriac areas a 
moderately tense cystic tumor was palpated. 
Vomiting, constipation and meteorism per- 
sisted. Examination under narcosis revealed a 
cystic tumor, size of a fist. 

At laparotomy on June 1, 1909, a thin walled 
bluish cyst was delivered, about the size of a 
double fist, which was closely adherent to a 
compressed loop of the small intestine. The 
mesenteric cyst was punctured and voided a 
thin yellowish fluid that coagulated readily. 
Six centimeters of the collapsed intestinal loop 
were resected with the cyst. No free abdominal 
fluid was found or any adhesions. There were 
no symptons of peritonitis and the intestine 
appeared normal in color and position. The 
abdomen was closed. Toward evening the boy 
repeatedly vomited, the pulse was small and 
swift, respiration was difficult, motor unrest 
and cyanosis set in and death occurred on June 
2, 1909. 

Autopsy findings showed about 80 c.c. sero- 
hemorrhagic abdominal fluid. The distended 
cyanotic cecum was located closely below the 
gall bladder, close below whose anterior pole 
the ileum joined the cecum from the left. The 
ascending colon started from the _ ileocecal 
valve obliquely to the left below and under- 
neath the radix mesenterii, curved around it to 
the right, then turned to the left at the border 
between the pylorus and duodenum and formed 
a fairly normal left colonic flexure. The radix 
mesenterii was found as large as a small finger 
and completely compressed the colon under- 
neath it. The radix also showed one 360° 
torsion and was encircled by a contracted and 
compressed loop of the jejunum which started 
from the duodenojejunal flexure at the left side 
above the point of insertion of the mesentery. 
After untwisting the radix the following 
anomalous conditions were found: a very large 
liver, the right lobe showing two small addi- 
tional lobes; a very long ileocolic mesentery, 
mesocolon and large intestine; no hepatocolic 
or hepatorenal ligaments; no connection be- 
tween duodenum and transverse colon; no 
duodenojejunal recess; hyperemic lymph nodes 
along the mesenteric veins; a v-shaped dis- 
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placed loop of the transverse colon simulating 
enteroptosis; torsion of the superior mesen- 
teric artery and vein. 

In 1913 Michaelis reported the following 
case: 

The patient was a healthy, full term male 
infant, who nursed well and passed meconium. 
Two days after birth he passed black, decom- 
posed, foul-smelling blood. No vomiting. Slight 
abdominal retraction. Symptoms progressive 
to death on the fourth day. The condition had 
been clinically diagnosed as melena neona- 
torum, but was changed to volvulus of the 
small intestine and ascending colon after 
autopsy. 

Post-mortem findings showed normal cer- 
vical, pulmonary, genitourinary and cardiac 
conditions. Moderate gastric distentions. Gen- 
eral anemia. Abdominal conditions corre- 
sponded to those at the end of the fourth 
embryonal month, that is: appendix, duo- 
denum, small intestine, ascending and descend- 
ing colon had retained their own mesenteries 
respectively and the suspensory ligaments of 
the transverse colon were missing. The dark 
bluish-red loops of the small intestine were 
filled with blood and packed into the right 
abdomen. To the left of the median line along 


the left costal arch the distended dark bluish-. 


red cecum was found superimposed upon these 
loops, together with the slightly twisted and 
full appendix. The empty ascending and 
descending colon were suspended by a narrow 
mesentery inserted in the center of the body 
in front of the spine. The colonic mesenteric 
radix presented a right rotation at 540°, the 
inferior horizontal portion of the flattened 
ascending colon being twisted one and one-half 
times around the torsioned radix. The superior 
mesenteric artery and vein were found com- 
pletely twisted. The empty duodenum was 
found suspended by a fan-shaped duodenal 
mesentery inserted at the upper mesenteric 
end. Bauhin’s valve showed peripheral thick- 
ening resembling a mushroom cap and blocked 
the intestinal lumen, leaving room only for the 
passage of a very small sound. Histologically 
the mucosa and submucosa near Bauhin’s 
valve showed hypertrophy, while the colonic 
mesentery and walls of the small intestine 
showed hemorrhagic tissues. 


The author states his inability to find in 
the available literature a similar case of 
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extensive volvulus in an infant. He also 
states that no successful operation for this 
condition has been reported so far. The 
author discusses the intrauterine develop- 
ment of the intestines, the etiology of 
volvulus, and the symptomatology with 
respect to infants presenting the disease. 
He briefly reviews 13 cases reported in the 
literature. 

In 1919 Ombredanne reported a case of 
total voloulus with a chronic course. 


It occurred in a girl of eleven years, who had 
had symptoms from the time she was weaned 
at eighteen months. Every few weeks there 
occurred attacks of pain and vomiting lasting 
two to three days. Between attacks she was 
apparently well. Operation consisted of a 
median, supra-umbilical laparotomy. The stom- 
ach was dilated; the pylorus apparently normal. 
The distended duodenum was followed down- 
ward and disappeared beneath coils of small 
gut. The transverse colon could not be seen. 
The incision was enlarged downward and the 
abdomen widely opened. The cecum and 
appendix were in the left iliac fossa under the 
abdominal wall. An examination was made of 
the region into which the duodenum dis- 
appeared and a vertical cord was felt corres- 
ponding to the mesenteric vessels. It was 
then realized that there was a total torsion of 
the intestine around this pedicle. The mass of 
intestine was rapidly eviscerated and it was 
found that the mesocolons had not coalesced 
with the posterior peritoneum at any point 
and that the large intestine was as free as the 
small gut. The entire mass of intestine was 
untwisted in such a manner as to place the 
cecum in the right iliac fossa after having 
brought it in front of the mass of small intes- 
tine. then a second half turn was made and it 
was again placed in the left iliac fossa by 
passing it behind the mass of small intestine. 
Finally a third half turn replaced it in the right 
iliac fossa by passing in front of the small 
intestine. 

The torsion thus reduced amounted to one 
and one-half turns. However, there still 
remained a certain number of wide peritoneal 
adhesions in the axis of torsion. These were not 
very resistant but it was necessary to either 
section or tear them in order to permit (a) the 
transverse colon to extend freely upward to 
the lower border of the stomach; (b) the loop 
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small intestine which surrounded the vascu- 

r pedicle to spread out toward the splenic 

zion and to continue with the rest of the small 

itestine without angulation; (c) the distended 
ortion of the duodenum to continue freely 

ith a terminal part of the duodenum or the 
irst part of the jejunum. In fact all of the 
lilated part of the duodenum was in a sort of 
avity which opened upward and to the right 
which maintained this segment of the intestine 
vainst the posterior wall without there being 
iny constricting band at any point. 

When the duodenum was thus freed, it was 
the size of an orange. The parts were then in 
their normal positions and to fix them in this 
position four sutures were placed in the parietal 
peritoneum, two at the level of the flanks in 
the right and left hypochondriac regions and 
two lower down at the level of the anterior 
superior iliac spines. The two upper sutures 
included the middle segment of the colon which 
then was in the position of the transverse colon. 
The lower right suture was passed through the 
cecum and the lower left suture through the 
descending colon. The mass of small intestines 
was placed in the middle of this framework and 
the abdominal wall closed in the usual manner. 
Convalescence was uneventful and the patient 
was discharged on the seventeenth day. 


In 1924 Braeunig reported the following 
case from the surgical wards of the Muni- 
cipal Hospital at Worms. 


Patient, aged twenty-one, was a strong 
healthy man, who was admitted two hours after 
the onset of violent symptoms of acute ileus. 
At immediate operation the entire small intes- 
tine and the beginning of the large intestine 
were found to have a common ileocolic mesen- 
tery and to be torsioned 360°. The transverse 

lon was placed retroperitoneally behind the 

all intestine. The gangrenous cecum and 
ending colon were resected. Patient died 
enty-four hours later. 

[he findings showed a small stomach situated 

‘tically in front of the spinal column, the 

ill curvature pointing upward and to the 
nt, the large downward and to the left, the 
int great omentum starting at this point. The 
testinal portion corresponding to the duode- 

m was adherent to the spine by a short fatty 

sentery and descended from the pylorus 

ssing in front of the transverse colon about 
m. below the pylorus. To the right of the 
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crossing the 25 cm. long free large intestine 
continued as the retroperitoneally situated 
transverse colon. At the crossing the small 
intestine was connected to the large with an 
indurated narrow strip of mesentary which 
broadened below and extended to the small 
pelvis. At its free right border were found the 
normal cecum and ascending colon; in its free 
left border were embedded the first loops of the 
small intestine. A Meckel’s diverticulum pre- 
sented 60 cm. distant from Bauhin’s valve. 


In 1926 Schottle reported 2 cases. 


Case 1. Female, aged twenty-three, com- 
plained of irregular attacks of abdominal pain 
with constipation for three years. Symptoms 
were progressive. For six weeks prior to opera- 
tion bowels were all but obstructed and patient 
daily vomited residual food. X-ray revealed 
partial obstruction at the junction of the hori- 
zontal and descending portions of the duode- 
num and the preoperative diagnosis was 
duodenal obstruction. 

At operation, April 28, 1924, the great 
omentum was found unattached, the gastrocolic 
ligament being absent. The small intestine, 
ascending colon and the proximal half of the 
transverse colon showed 360° clockwise torsion. 
Both intestines were freely movable to the 
middle of the transverse colon. Their common 
mesentery, 3 cm. in width, was inserted at the 
level of the second lumbar vertebra. The 
transverse mesocolon was partially lacking, 
beginning at the center of the transverse colon. 
The jejunum was found emerging on the right 
side about 10 to 12 cm. above the tip of the 
cecum. The anterior aspect of the duodenum 
showed extensive recent adhesions, while the 
ascending colon on the left abdominal side 
showed multiple old adhesions with the sigmoid. 
The torsioned intestines were repositioned and 
the abdomen closed. The patient was discharged 
cured June 3, 1924, with normal digestion. Six 
months later was in perfect health. 

Case u. Female aged 30, complained for 
two weeks of abdominal pain, belching, progres- 
sive distention and abstipation. Pain was 
intermittent in character and for two days was 
very severe. Temperature 38.6° c. Tentative 
diagnosis, appendicitis. 

At operation, December 10, 1924, the 
peritoneal cavity contained clear yellow fluid. 
The cecum, ascending colon and all of the small 
intestine had made a torsion clockwise of 180° 
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above their common mesentery. The cecum 
and ascending colon were greatly distended. 
The volvulus was reduced, the intestines 
repositioned and the cecum and ascending colon 
immobilized in their normal situ. Convalescence 
was uneventful except for the discharge of round 
worms. Patient was well two months later. 


The author briefly reviews the literature 
and states that 20 cases have been reported 
to date, including his own. The 8 non- 
operated patients died. Of the 12 operated 
upon, 4 recovered. Fifteen of the 20 cases 
showed torsion to the right, such torsion 
varying from go° to beyond 360°. 

Three cases of common mesentery in 
which there were no symptoms of torsion 
have been roentgenologically diagnosti- 
cated. Altschul published 2 cases of com- 
mon mesentery thus diagnosed! and Schot- 
tle adds a third. 


His patient was a man of thirty-five, sent to 
the roentgen section of the hospital for examina- 
tion for obscure abdominal symptoms with a 
clinical diagnosis of amebic colitis. Past history 
was irrelevant except that when he was three 
years old he had been kicked by a horse in the 
abdomen but had soon recovered and suflered 
no special symptoms. The roentgen examina- 
tion showed old hilus changes in the lungs which 
were of no significance. The stomach was 
normal. Examination two hours later showed 
masses of loops of jejunum and ileum lying on 
the right side of the abdomen and in addition 
to a small stomach residue the duodenum was 
filled. After six hours the ileum was empty; 
only the last loops of the ileum in front of 
Bauhin’s valve could be seen and they were 
directed toward the left. They emptied into the 
cecum which did not lie in the right iliac fossa 
but in the left. The large intestine was exactly 
of the type described by Altschul. The ascend- 
ing colon passed obliquely upward into the 
umbilical region and there formed a shallow 
flexure without crossing the midline, and then 
passed to the left and upward to the high and 
greatly distended splenic flexure. The descend- 
ing colon ran normally down to the iliac fossa 
and then bent to form an atypical sigmoid. It 
passed up behind the descending colon to a 
hand’s breadth below the splenic flexure, 


1 Fortschr. a. d. Geb. d. Roentgenstrablen, 32; nos. 5 
and 6. 
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formed a band similar to that flexure and then 
passed in almost a straight line into the pelvis. 
At the time of the last mentioned examination 
it was completely full. This increased motility 
as well as the stippling and fraying of the out- 
line of the haustra produced the typical picture 
of chronic colitis. But the important point is 
that the position and form of the colon were 
just like those described by Altschul. This made 
it probable that it was a case of common mesen- 
tery but the author still thought it possible 
that the accident in childhood might have had 
something to do with the displacement of the 
colon. 

Some weeks later a second examination was 
made. This showed the stomach and duodenum 
in normal position but the lower flexure of the 
duodenum did not turn to the left but to the 
right. The appendix was also found to have a 
course opposite the normal. This proved that 
the malformation was a congenital one, such as 
Altschul described completely. The author 
agrees with Altschul that the flexure lying near 
the midline was not the hepatic flexure but the 
transverse colon. It showed the haustral seg- 
mentation so characteristic of the transverse 
colon. This means that the ascending colon 
must have been very much shortened as fre- 
quently happens. The author thinks beyond a 
doubt that this is a new case of common 
mesentery, though it was not confirmed by 
operation for which there was no indication. 


Of the foregoing 30 cases found in the 
literature, 25 are positive cases proved by 
operation or autopsy. They have been 


reported in considerable detail because of 


rarity. Cases 11 and v are questionable 
ones and will be omitted from the discus- 
sion as will also the 3 cases based upon 
roentgenologic findings. To those 25 posi- 
tive case reports the author adds the follow- 
ing 3 which occurred in two patients: 


Case 1. R. Z., maiden, thirty years old, 
admitted to Post-Graduate Hospital October 7, 
1924. Past History: Irrelevant except that 
patient has been very constipated since early 
childhood, but has always kept bowels regulated 
with physics and occasional enemata. One year 
ago had severe attack of abdominal colic with 
obstipation, distention and nausea. Treated for 
intestinal obstruction and was relieved in 


> 


vy Serres Vor. XVI, No. 1 


enty hours by catharsis and irrigations. 

Present History: Thirty hours ago patient was 
- ddenly seized with severe general abdominal 
-ain, most marked in the left upper quadrant. 
-ains are colicky, intermittent in type, with 

aroxysms every ten minutes during which 
the patient is in agony. Is nauseated with 
each attack and has vomited small quantities 
of greenish watery fluid. Patient has had 
salts, castor oil and three enemata. No flatus 
or feces obtained. 

Physical Examination: Temperature 101°F., 
pulse 66, respiration 24. White blood cor- 
puscles, 9000. Polymorphonuclears, 78 per cent. 
Tall, thin, adult female. Looks acutely ill, 
tongue dry, tissues desiccated, abdomen tre- 
mendously distended. During examination had 
paroxysm of colic with visible peristalsis in 
upper abdomen passing from left to right. 
Flanks tympanitic, no evidence of fluid, no 
focal tenderness or rigidity. Rectal and vaginal 
examinations negative. It was thought that an 
indefinite sense of mass about the size of a 
grapefruit was felt in right midabdomen. 

Preoperative Diagnosis: Intestinal obstruc- 
tion from volvulus. 

Operation: Under gas ether narcosis a mid- 
right rectus incision was made and a tremend- 
ously distended loop of transverse colon pre- 
sented. The descending colon seemed collapsed. 
For that reason the incision was temporarily 
closed with towel clips and a 6 in. left rectus 
incision made which permitted the eventration 
of the hugely distended colon and loops of dis- 
tended small gut. The pathology was most puz- 
zling. It was noted that the descending colon 
and the recto sigmoid were collapsed. After some 
manipulation and much evisceration the colon 
was untwisted from left to right and was found 
to have made one complete twist (clockwise 
360°) and in so doing had involved all the small 
intestine about a common mesocolic axis. 
The large and small intestine were acutely 
congested but at no point strangulated. There 

as considerable free hemorrhagic peritoneal 

iid. Replacement of the distended bowel was 

omplished only after passage of a rectal 

‘be, the tip of which was milked up into the 

cescending colon. A tremendous escape of gas 

rmitted visceral replacement and the wounds 
sre closed in layers without drainage. 

Postoperative course was uneventful except 

an annoying bronchitis with distressing 
ugh. There was no postoperative vomiting 
unusual distention. Bowels moved daily 
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without difficulty and patient was discharged 
on the twenty-fifth day. On November 11, 
1924, patient reported that she felt very well. 
Digestion was normal. Bowels remained moder- 
ately costive but were easily regulated with 
petrolagar. 

Patient remained well until July 3, 1925, 
when she was again suddenly seized with 
abdominal cramps, vomiting, progressive dis- 
tention and complete obstruction which could 
not be relieved. Physical examination was the 
same as with the previous attack, but this 
attack seemed more severe and the patient was 
in shock. After ten hours of failure to relieve the 
obstruction, the left rectus incision was re- 
opened and the identical pathology presented 
as at the previous operation. The patient was 
eviscerated and the volvulus of the cecum, 
ascending and proximal half of the transverse 
colon and all of the small gut had made one 
complete turn (clockwise 360°) about the 
duodeno-colic axis. The writer has never seen 
such great distention of the large bowel and 
feared its spontaneous rupture. The rectal tube 
was again employed, permitting reduction of 
the distention without an artificial vent. After 
detorsion a common mesentery to the small gut 
and the ascending and transverse colon was 
demonstrated. The transverse colon and its 
mesentery were nowhere adherent to the 
duodenum so that when the ascending colon 
was lifted upwards to the left the whole of the 
duodenum could be seen suspended from the 
common mesentery. The pancreas was fixed. 
The cecum and ascending colon were immobil- 
ized in the right lumbar gutter by peritoneal 
scarification and several interrupted chromic 
sutures. 

Postoperative convalescence was uneventful 
and the patient left the hospital on the seven- 
teenth day. She has been seen at intervals to 
date and has remained well, has no digestive 
disturbance except occasional flatulence, is only 
slightly constipated and has one or two daily 
movements with an occasional laxative. Her 
weight increased 25 lb. in eight months follow- 
ing the second operation. 

Case u. Mrs. J. B., aged twenty-six, 
sister of Dr. J. W., was treated by her brother 
for intestinal obstruction for thirty-six hours 
before coming to the hospital on August 1, 1925. 

Past History: Irrelevant except for slight con- 
stipation. Patient suddenly developed acute 
abdominal cramps with vomiting, progressive 
abdominal distention and inability to pass 
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anything per rectum. She had received heroic 
treatment at home. Physical examination 
revealed a healthy young adult with markedly 
distended abdomen, having paroxysms of 
abdominal colic every few minutes. Tempera- 
ture 100°F., pulse 84, respiration 22. Tongue 
dry; tissues desiccated; heart and lungs normal. 
Acute marked general abdominal distention 
with visible peristalsis in the upper abdomen, 
passing from right to left. No shifting dullness; 
no tenderness or rigidity. Rectal and vaginal 
examinations were negative. Preoperative diag- 
nosis: Intestinal obstruction from volvulus. The 
writer facetiously remarked that it might be 
another rare case of total volvulus. 

Operation: Through a 6 in. left rectus incision 
the hugely distended large bowel presented. 
Upon evisceration the pathology was akin to 
the previous case. The ascending and transverse 
colon had made a 180° twist from right to left, 
involving the small intestine about a common 
mesenteric axis. The cecum and appendix were 
in the region of the spleen. The large bowel was 
tremendously distended and again the passage 
of a rectal tube saved the necessity of a vent. 
After detorsion and replacement, the cecum 
and ascending colon were immobilized to 
the posterior parietal peritoneum to prevent 
recurrence. 

Convalescence was uneventful and_ the 
patient left the hospital on the sixteenth day. 
Patient has remained well. Her digestion is 
good and bowels are regular with diet and an 
occasional laxative. 


The predisposing cause of total volvulus 
is the persistence of the common ileocolic 
mesentery. Toldt, in 1879, demonstrated 
intestinal and mesenteric fixation to the 
peritoneum as secondary physiologic proc- 
esses. Conditions may arise at any time 
during early embryonic life which can 
arrest or disturb normal development. The 
exciting factors producing the volvulus 
may be the direct or indirect effects of 
external force or physical strain, the 
mechanical effects of physiologic intestinal 
stasis and dilatation, or other undetermined 
causes. 

With respect to symptomatology, one 
may distinguish two clinical groups: (1) 
strangulation, (2) obturation volvulus. The 
first group has very severe initial pain (the 
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acute pain of dying tissue), repeated vomit- 
ing, early distention and _ occasionally 
bloody stools, increasing collapse and some- 
times rather sudden death. In the second 
group the attack progresses more gradually, 
the colic is less severe and intermittent, the 
distention more gradual and the vomiting 
less frequent. Collapse symptoms are 
absent. 


The preoperative diagnosis is that of 


intestinal obstruction and immediate lapar- 
otomy is indicated. The operative find- 
ings may be difficult of interpretation due 
to great distention of the colon. An ade- 
quate incision which permits of eventration 
is imperative. A rectal tube passed during 
operation and milked up into the descend- 
ing colon may greatly aid in reducing the 
colonic distention after detorsion has been 
accomplished. In the author’s cases this 
saved the necessity of an artificial vent to 
permit replacement of the viscera. Follow- 
ing detorsion and repositioning the cecum 
and ascending colon should be immobilized 
to the posterior parietal peritoneum to 
prevent recurrence. The usual postopera- 
tive treatment for intestinal obstruction is 
followed, stressing the intake of fluids, 
chlorides and glucose. 

Of the 28 positive cases proved by opera- 
tion, autopsy, or both, 18 occurred in 
males, 10 in females. The ages varied from 
two days to seventy-two years, the average 
age being 22.5 years. In g patients there is 
no mention of any previous digestive 
disturbance; 17 had previous attacks of 
abdominal symptoms probably caused by 
partial torsion. Two cases were free of 
symptoms until the moment of volvulus. 
The torsion was clockwise in 23 cases and 
varied from go° to four complete turns, the 
colon in no case revolving more than 540°. 
Of 7 patients who died without operation, 
6 deaths were due to the volvulus, 1 to 
tuberculosis. Of the 21 laparotomies, 13 
patients died, a mortality of 62 per cent. 
Those who recovered remained well except 
the author’s case in which the volvulus 
recurred. The first successful operation for 
total volvulus was performed in 1904. 
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TRAUMATIC LESIONS OF THE ABDOMINAL VISCERA* 


J. Hinton, m.D., 


F.A.C.S. 


NEW YORK 


NJURY to the intra-abdominal organs, 
or to other organs that produce symp- 
toms referable to the abdominal cavity, 

constitutes a very important group of 
cases to diagnose and treat. 

It is essential to divide the traumatic 
lesions of the abdomen into two groups: 
First: those resulting from penetrating 
objects, such as bullets and stab wounds. 
In any large city institution these cases 
are frequently seen, and it is generally 
agreed that all penetrating wounds of the 
peritoneum should have an immediate 
exploratory operation to determine a possi- 
ble injury to a hollow viscus, and even 
in borderline cases when it is questionable 
whether the peritoneum has been pene- 
trated by a foreign body, it is better to 
explore than to employ conservative treat- 
ment, because a general peritonitis may 
be prevented by repairing the wound early 
in the course of an injury, whereas an 
operation performed after peritonitis has 
developed usually results in a fatality. 
Second: In this group, where trauma has 
been produced by blows, kicks, falls or 
some heavy object hitting the abdomen, 
a diagnosis as to the exact organ injured 
is difficult. It is essential to consider first 
whether symptoms are due to the rupture 

{ a solid viscus; secondly, to a rupture 
of a hollow viscus; thirdly, whether they 
are due to a retroperitoneal hemorrhage; 

nd fourth, to a rupture of the lung or an 
injury to the diaphragm. During the past 
eeven years there have occurred on the 

‘ourth Surgical Division at Bellevue 

spital 84 cases of injury falling under 

‘s heading. 

Diagnosis. In diagnosing abdominal in- 
ies the history and physical examination 
of more importance than the laboratory 
| x-ray findings. If a careful history is 


obtained in a suspected liver injury and 
it is found that the lower right chest, or 
right upper quadrant, was struck, and on 
physical examination there is evidence 
of trauma in this region, one will usually 
find that the liver was the organ damaged. 
The same holds true in cases of injury 
to the left chest and left upper quadrant, 
in which case the spleen is frequently 
the organ injured. Also, a fall or injury 
over the back at the lumbar region may 
result in a rupture of the right or left 
kidney, or a retroperitoneal hemorrhage. 
When the site of injury is directly above 
the pubis, the bladder is the organ most 
frequently involved, whereas injuries to 
the central portion of the abdomen usually 
means a rupture of the intestine, more 
frequently the small than the large, 
although the site of injury may at times 
be in the stomach, or on the other hand 
in the colon. 

Injuries to the Solid Viscera. External 
evidence of trauma is a very valuable sign 
in making a diagnosis, but too much 
emphasis should not be placed upon its 
absence, particularly if there is a definite 
history of trauma to one of the afore- 
mentioned regions and local signs indicat- 
ing such an injury. Of the 84 cases of 
injury to the abdominal viscera there 
were 64 injuries of the solid organs, as 
against 20 of the hollow viscera. The kidney 
is more frequently injured than any other 
solid organ. Next in importance is the 
spleen, and third the liver, but the relation- 
ship between the spleen and the liver is 
approximately the same, whereas the 
pancreas is rarely injuried due to its pro- 
tection by other organs. 

Injuries to the Hollow Viscera. Of the 
total abdominal injuries, less than one- 
fourth involved injuries to the hollow 
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viscera, and, according to the location 
of lesion, the small intestine is more 
frequently injured than the bladder or 
large intestine. 

Retroperitoneal Hemorrhage. Under this 
heading I am referring to cases in which 
there was a hemorrhage from a retroperi- 
toneal vessel without injury to the kidney, 
liver, or spleen and in which the symptoms 
are referable to the abdominal cavity, 
due to pressure. There have occurred 3 
cases in this group. 

Injuries to the Lungs and Diaphragm. 
Chest injuries can frequently produce 
symptoms referable to the abdominal 
cavity and the patient may be explored 
for an abdominal injury with nega- 
tive findings, and at autopsy the site of 
trauma found to be in the chest. Beek- 
man! has stressed this point in a recent 
paper. 

Treatment. In considering the treat- 
ment of these different lesions we are 
faced with a type of injury that requires 
careful thought and judgment. The tend- 
ency in the past has been to submit pa- 
tients with abdominal injuries of a 
questionable diagnosis to exploratory 
laparotomies, and that probably is the 
teaching in most hospitals and_ clinics 
at the present time. Dr. Carl G. Burdick, 
Director of the Fourth Surgical Division, 
and the Children’s Surgical Division, 
approximately seven years ago pointed 
out the inadvisability of submitting cases 
in which a questionable diagnosis existed 
to immediate laparotomy, as he found 
from experience on the Children’s Surgical 
Service that borderline cases did much 
better under conservative treatment than 
by immediate laparotomy. Perhaps most 
of us questioned this at that time but I 
am sure we have seen the wisdom of his 
teaching during these years, and feel 
that unless one is reasonably positive that 
an injury to the hollow viscus actually 
exists, or one has evidence of a hemorrhage 
from a ruptured spleen, an immediate 
operation is not advisable. On the latter 
point I would like to take exception to a 


Hinton—Traumatic Lesions 


APRIL, 1932 


recent statement of Fairchild’s? in which 
he states: 


We cannot make a diagnosis by conservative 
methods. If we explore we may find the con- 
dition is nonsurgical. If we do not explore 
we can deprive the patient of his chance to 
live. On what, then, should we base our decision 
for action? It would seem that it should be 
determined by the selection of that procedure 
which, if we are in error, will be attended by 
the least serious consequences. An error on 
the side of conservation, when surgery is 
required, may cost a life. The logic of the situa- 
tion would seem to compel a decision for the 
radical procedure when serious doubt exists. 


It is my opinion that the reverse of this 
statement holds true; that is, when in 
doubt one should never operate upon these 
cases of abdominal trauma. A detailed 
analysis of 53 cases* has recently been 
published and from the study of these 
one can see the reason for the conservative 
attitude. Beekman! in reporting 59 cases 
of abdominal injuries in children, states: 


It is apparent, from the study of these cases, 
that it is not essential to submit all children 
with signs of abdominal injury to operation. 
In a small proportion of the cases (less than 7 
per cent), operative intervention Is necessary 
to save life; in a larger group it is not required 
and will in many cases precipitate death by the 
added shock or hemorrhage. It is evident that 
to carry out the proper treatment in an indi- 
vidual case the surgeon must know the condi- 
tion he is dealing with. To determine this is 
difficult, as in many injuries of the abdominal 
and thoracic organs the only symptoms are 
those of peritoneal irritation. For this reason, | 
believe, it has become a habit for some surgeons 
to explore every patient with signs of intra- 
abdominal injury in the hope that he may find 
one of the conditions which can be benefited by 
operation. This would appear to be rather a 
small chance. 


Added reasons for not operating are 
as follows: Of the 25 patients with kidney 
injuries, 23 were not operated upon, 
and there resulted a cure by conserva- 
tive treatment. In cases of rupture of 
the liver which included 13 patients, 4 
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re operated upon with 2 deaths, and 

the 2 that survived, the operation was 

t a factor in saving their lives but the 
atient lived in spite of it. In the other 2 

ses it would seem that if they had not 

en operated upon they probably would 
ave lived. In the 2 cases that died, each 
had a preoperative diagnosis of ruptured 
liver. One patient, thirteen years of age, 
was admitted in marked shock, with a 
blood pressure of 60. A transfusion of 
250 c.c. of blood was given and the blood 
pressure raised to go over 60. The patient 
was operated upon and blood pressure fell 
to 64. There was no active bleeding at the 
time of operation and he was transfused 
with 400 c.c. of blood immediately follow- 
ing the operation and blood pressure was 
again raised to go, but the patient died 
twelve hours later. The other patient was 
a man forty-five years of age, in moderate 
shock, with preoperative diagnosis of 
rupture of the liver. An _ exploratory 
laparotomy was performed but no active 
bleeding was found at the time of opera- 
tion and the patient died ten hours later. 
It would seem from these cases that opera- 
tive procedures in cases of rupture of the 
liver seldom do good and frequently do 
harm. 

Injuries of the spleen will frequently 
recover by conservative treatment and if 
the patient is in marked shock he should 
have a transfusion and supportive measures 
before being submitted to operation; if his 
condition continues to improve an opera- 
tion may not be necessary. If, on the other 
hand, there is evidence of continued bleed- 
ng, a splenectomy should be done im- 
mediately. In view of the fact that 

ractically all patients with kidney rup- 
res, liver ruptures and some ruptures of 
spleen will make an excellent con- 
escence and permanent recovery by 
nservative treatment, and these with 
roperitoneal hemorrhages and_ chest 
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injuries constitute nearly 80 per cent of 
cases admitted for abdominal trauma, one 
can easily understand the wisdom of not 
being too radical in the handling of these 
patients in the early stages of injury. All 
of these patients should be given infusions 
immediately upon admission; the saline 
should be run in very slowly, a continuous 
infusion being used and approximately 
three hours for the first 1000 c.c. of fluid, 
four hours for the second 1000 c.c. and six 
hours for the third, being allowed. Of 
course, the patient’s blood should be 
grouped and a transfusion given if it can 
be arranged, the transfusion being given 
slowly because the introduction of a large 
volume of blood into the circulatory 
system in a very short time may be a 
factor in dislodging a thrombus from the 
blood vessel and actually starting the 
patient to bleed again. 

Comment. I would like to make it clear 
that in cases in which one is reasonably 
certain of an injury to a hollow viscus 
from traumatism to the abdomen, one 
should perform an immediate laparotomy. 
However, in cases in which the diagnosis 
is questionable, due to the symptoms being 
masked between those of a rupture of a 
solid organ, such as the liver, kidney, 
spleen, and retroperitoneal hemorrhage on 
the one hand, as against injury to a hollow 
viscus, It is to the patient’s advantage to 
employ conservative methods of treatment 
rather than to submit him to immediate 
operation. If this principle is followed one 
will have a lower mortality and morbidity 
in cases of injury to the abdominal viscera. 
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STRANGULATED FEMORAL HERNIA 
GANGRENE OF ILEUM; ANASTOMOSIS WITH DELAYED RESECTION* 


A. DE Porto, M.D. 


JAMAICA, N. Y. 


ECAUSE it brings out some interesting 
and unusual features I report the 
following case: 


Jamaica Hosp te! 


Fic. 8. 


A female, aged sixty-five vears, a widow. 
was admitted to the Jamaica Hospital Decem- 
ber 21, 1920. 

She had a femoral hernia for about five years. 

On December 19, 1929 she was suddenly 
attacked with sharp, colicky pains in the region 
of the right groin. The pain became progres- 
sively worse. A few hours later nausea and 
vomiting occurred. Enemas gave some relief 
but only gas was expelled. 

The history elicited that the condition had 
become worse. Vomiting persisted throughout 
the following day. The mass in the femoral 
region was larger but less painful. 

The writer saw her on December 21. 
ordered that she be sent to the hospital. 


He 


On examination the patient appeared to be 
acutely ill. The face was anxious and pinched, 
the eyes sunken, skin cold, and the mucous 
membranes cyanotic. The pulse was 90 but 
weak and e: asily compressible. The temperature 
was 97.6°F. by rectum. 

The abdomen was distended and tympanitic. 
A mass in the right groin and extending over 
Poupart’s ligament, the size of a grapefruit, 
was present and tender and dull on percussion. 

The patient showed a leucocytosis of 13,900 
with apolymorphonuclear count of 79 per 
cent. In the urine were albumin, some pus 
cells, and hyaline casts. The non-protein 
nitrogen was 40 mil per 100 c.c. blood. 

Operation was decided upon. 

Prior to going to the operating-room she 
was given 2000 c.c. of normal saline under 
the skin, her oman was lavaged and mor- 
phine sulphate grs. !¢ and atrophine !;59 was 
administered. 

Anesthesia was a mixture of gas, oxygen, 
ether and ethlene. 

The operation consisted of an_ incision 
directly over the mass. The sac was entered. 
The sac discharged serum, part clear and part 
bloody. In the sac was a loop of the lower 
portion of the ileum about 12 inches in length. 
This was distended, edematous and covered 
with a fibrinous exudate. It was purplish in 
color, had areas of ecchymosis and was luster- 
less. There was a distinct B. coli odor. The 
mesentery showed essentially the same changes 
with areas of thrombosis. The ileum was 
opened between two clamps and a large amount 
of bloody fluid recovered. A rubber tube was 
inserted and transfixed in the ileum, according 
to Witzel’s technique. The wound was dressed 
with vaseline and dry sterile gauze. 

Postoperativ ely she was placed in a Fowler 
position and treated as for shock. Fluids were 
pushed. The highest temperature was 100°F. 
and the pulse never went above 100. Vomiting 
stopped and the distention subsided. 

On the third day postoperative it 
decided to resect the ileum. A _ low, 
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ctus incision above the site of the hernia 
as made. An active, localized peritonitis 
is found. It was decided not to proceed 
ther. The wound was closed and the patient 
is returned to bed. 
For six days following this attempt the 
itient was uncomfortable. Distention with 
\termittent vomiting occurred. The tempera- 
ure rose to 102.6°F. and the pulse to 120. Her 
tomach was lavaged and she was given fluids 
»y elysis. The wound was not disturbed. On 
December 29, six days following the second 
yperation, the temperature reached normal 
and remained so. The tube was expressed on 
the seventh day. Active feeding was begun. 
The patient continued to improve and her 
ceneral condition and laboratory findings were 
such that on January 9 (nineteen days follow- 
ing her admission to the hospital) another 
attempt at resection seemed in order. 
Therefore, a right rectus incision above the 
site of the hernia through the peritoneum was 
made. An attempt to reduce the hernia from 
above was unsuccessful because of the presence 
of dense adhesions. Suddenly the patient reacted 
poorly to the anesthesia. Two loops of ileum 
proximal to the neck of the sac were selected 
and a lateral anastomosis was quickly per- 
formed. The wound was closed in layers. The 
following five days were stormy. The tempera- 
ture rose to 104°F. and the pulse became rapid, 
intermittent and small. The general appear- 
ance of the patient showed a critical condition. 
Frequent small doses of whiskey were given 
and fluids were given by clysis. On the fifth 
day phlebotomy was performed and 500 c.c. of 
whole blood by the Pfarre method were given. 
lollowing this the patient improved. The 
temperature slowly returned to normal. Gas 
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was expelled per rectum and feces were present 
seven days following the anastomosis. Conva- 
lescence continued and she was discharged on 
February 19, sixty-one days after admission. 

An x-ray taken on February 7 showed the 
ileostomy functioning, ileal anastomosis func- 
tioning, ileal adhesions to the right of the 
incision, and colonic hypomobility probably 
contingent upon the actively functioning 
ileostomy. On February 13 an opaque enema 
readily filled successive portions of the colon, 
meeting with no obstruction. 

The patient reentered the hospital on May 
13 for a delayed resection. 

Spinocaine anesthesia was used. 

The operation comprised: 

1. Ileostomy closed by purse-string suture. 

2. Incision over the right rectus, excising 
all previous scars. 

3. Peritoneum opened and small intestine 
dissected away from the adhesions to the 
parietal peritoneum. 

4. Previous anastomosis identified and small 
intestine resected distal to it. 

5. Proximal ends of resected gut inverted by 
purse string suture. 

6. Resected portion of gut freed from adhe- 
sions by sharp and blunt dissection and removed 
from sac. 

7. Wound closed in layers and sterile dress- 
ings applied. 

The patient made an uneventful recovery 
and was discharged from the hospital May 209, 
1930, seventeen days after admission. 

The patient was seen December 22, 1930. 
She reported her bowels were active and nor- 
mal. She was doing her housework. The wound 
was firmly healed. Her general physical condi- 
tion was excellent. 
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RECURRING OMENTAL HYPERTROPHY 


SIMULATING ABDOMINAL TUMOR* 


J. G. PropsteEIn, M.D., F.A.C.S. 


ST. LOUIS, MO. 


HE omentum is the good samaritan of 

the abdominal cavity, always ready to 

render aid and but seldom becomes sick 
itself. Occasionally however, it becomes the 
innocent bystander and suffers for the sins of 
its neighbors. (Hertzler). 

Hypertrophy of the omentum, some- 
times called epiploitis or omentitis, is an 
unusual condition and infrequent enough 
to mention. The case to be reported here is 
of interest first because of it being a 
primary hypertrophy and second because 
it so closely simulated an abdominal tumor. 


CASE REPORT 


Female, age 47, white. 

Chief Complaint: Enlargement of abdomen. 

Present Complaint: About one year ago, the 
patient’s attention was drawn to a sense of 
fullness and heaviness in the left lower quad- 
rant. The discomfort turned to pain which 
became increasingly worse until it was so 
disturbing as to force her to seek the advice of 
a physician. She was informed that she had an 
ovarian tumor and that an operation was 
indicated. The patient waited for further 
developments and noticed that when she 
leaned forward or turned around in bed, it 
felt as though something heavy moved around 
in her abdomen. She also noticed a gradual 
enlargement of the left side of her abdomen 
associated with nausea and vomiting which 
she attributed to the dragging sensation. Due 
to the epigastric distress associated with the 
ingestion of food, the patient refused to eat, 
thus causing a noticeable loss of weight which 
compelled her to seek further assistance. 

Past History: Negative. 

Menstrual History: Past menopause; three 
children living and well. No miscarriages or 
previous operations. The patient went to two 
other physicians, who made a diagnosis of 
ovarian tumor. 

Examination: General: Rather well built 
individual who does not look acutely ill. Skin 


rather loose, indicating probable loss of weight. 
Temperature normal, pulse 70, blood pressure 
110/70. Head, neck and chest reveal nothing. 

Abdomen: Not distended, rather a normal 
contour except that there was a definite 
elevation in the left lower quadrant as com- 
pared to the other areas of the abdomen. 
Palpation revealed a well-relaxed wall, with a 
definite mass which seemed to be tender and 
confined to the left of the umbilicus. The mass 
seemed movable and rather firm to touch. 
Percussion gave a solid note. 

Vaginal: Pelvic adnexa distinctly felt, with 
a mass to the left and above. The mass did not 
seem attached to the pelvic organs in any 
way and the hand could be placed definitely 
between the mass and the pelvis. 

Laboratory findings: Urine and blood did 
not reveal anything abnormal. Stool negative. 

X-ray findings: negative for gastrointestinal 
and genitourinary tract. 

Impression: 1. Abdominal tumor; pedicu- 
lated ovarian tumor. 2. Malignancy. 

Operation: Under gas and ether anesthesia, 
the abdomen was entered through a median 
incision. A large mass presented itself. This 
mass was delivered and found to be the lower 
third of the omentum. It was greatly thickened, 
lobulated, hemorrhagic and dark. It was so 
firm in its consistency that it made us think 
of a possible malignancy. There was no twisting 
or volvulus. So much of the omentum seemed 
involved that its removal impressed us as 
poor surgical procedure. The pelvic organs 
and spleen were normal; there was nothing 
abnormal about the gastrointestinal tract. 
The appendix was easily accessible and was 
removed in the usual manner. A section of the 
omentum was removed for further study and 
the abdomen was closed in the usual fashion 
without drainage. The patient made an unevent- 
ful recovery and left the hospital in two weeks. 

Pathological Report (by Dr. S. H. Grey, 
Pathologist): Section is a small piece of tissue 
consisting of fat, connective tissue and red 
blood cells. The latter occur as several small 
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.emorrhages. The connective tissue is neither 

roliferative nor excessive; it is found as a 
Jight diffuse increase and in some places as 
mall accumulations. Practically no lympho- 
cytes are found. 

Postoperative Course and Follow-up Notes: The 
mass seemed to recede in size immediately 
following the laparotomy. The patient went 
on to a complete recovery and remained well 
for five years when she again commenced to 
experience a repetition of the symptoms she had 
experienced prior to her operation. These were 
not as severe. This attack lasted about six 
months and then disappeared without inter- 
ference. It is now ten years since her operation 
and excluding the six months of trouble five 
years ago, the patient has been in good health. 


Recent literature on this subject is 
scarce and especially lacking in reference 
to the pathology of this condition. Two 
types of omental hypertrophy or omental 
inflammation have been described: one 
secondary to procedures in the abdomen 
and the other in which the omental 
pathology is primary. The latter variety is 
extremely rare. 

Cases which follow an intra-abdominal 
operation are most frequently found where 
ligation of the omentum has been per- 
formed. This is frequently the case in 
hernia operations where the omentum is 
previously adherent to the sac and has to 
be ligated in its removal. This condition 
has been called “‘acute inflammatory tumor 
of the omentum,” and Braum states that 
in this condition, an inflammatory process, 
usually makes itself evident from one to 
ten weeks following any operation in 
which the omentum has been tied off. 
t:merson? from a study of 3 cases, reports 
inflammatory condition of the omentum 
‘ollowing operative procedures. He calls 
‘this condition “‘omentitis hypertrophicae”’ 
yecause of the marked hypertrophy of the 

mental tissue involved. Attention should 
ve called to the fact that, microscopically, 
1e reports very little, if any, deviation 
rom the appearance of a normal fatty 

ifiltrated omentum. 

Primary hypertrophy of the omentum is 
xceedingly rare. Both D. S. Adams* 
nd C, A. Hamann‘ report cases of omental 
iflammation in which there is no history 
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or knowledge of a previous abdominal 
operation. The symptoms in these cases 
resembled abdominal tumor and appendi- 
citis, and were diagnosed only after the 
abdomen was opened. 

In the case reported in this paper, a 
striking fact was the finding of this angry 
red-orange hypertrophied omentum which 
to all macroscopic examination appeared to 
be an acute inflammation of the part in- 
volved or a possible malignancy. Much to 
our surprise, we found that the microscopic 
report did not reveal any of the findings 
which are usually associated with an 
inflammatory condition. In this entire 
mass, which appeared to be acutely 
inflammed, we found no adhesions or 
signs of exudate which usually accompany 
an acute inflammatory process. 

Emerson, it will be noticed, calls this 
condition “‘omentitis hypertrophicae”’ be- 
cause of the marked hypertrophy found. 
He states very little about any inflam- 
matory findings. 


CONCLUSION 


We feel that the true nature of this 
primary hypertrophy is probably not 
associated with any inflammatory condi- 
tion especially in view of the lack of 
microscopic findings to substantiate the 
term “omentitis or epiploitis,” thereby 
suggesting a state of inflammation. We 
wonder if this hypertrophy might not be 
due to some circulatory interference rather 
than an infection in which the omen- 
tum becomes enlarged, edematous and 
hemorrhagic. 

The term “omental hypertrophy” seems 
much more appropriate to us in view of our 
findings than omentitis or epiploitis, which 
suggest the association of the pathology 
with an inflammatory condition. 


REFERENCES 


1. Hertz_er, A. E. In: Graham’s Surgical Diagnosis. 
Phila., Saunders, 1930, Vol. 2, p. 624. 

2. Emerson, C. “Omentitis Hypertrophica,” new 
clinical entity. Nebraska M. J., 14: 29-31, 1939. 

3. Apams, D. S. Primary acute inflammation of the 
great omentum; case report. Boston M. e- S. J., 
189, 981, 1923. 

4. Hamann, C. A. Surgical conditions of the great omen- 
tum. Ohio M. J., 11: 685-687, 1915. 


a 


CHRONIC ULCERATIVE COLITIS 


SURGICAL TREATMENT WITH A REPORT OF THREE CASES, SEVEN, EIGHT 
AND NINE YEARS LATER* 


James R. REGAN, M.D., AND EpMuND H. MeEnsinc, M.D., 


F.A.C.S. 


MILWAUKEE, WIS. 


T is not the purpose of the authors to 
debate the question of the modus 
operandi of treatment of this condi- 

tion, in the light of present-day knowledge 
of this condition. Rather is it the purpose 
to report 3 cases which were treated by 
the use of a surgical procedure, and the 
results obtained after a period of seven, 
eight and nine years respectively, which 
we believe is a long enough period, without 
recurrence of symptoms, to satisfy our- 
selves that a cure has been effected. 

Since the work of Bargen! in 1924, the 
surgical treatment of this condition has 
been held in abeyance, due to the excellent 
results obtained by the use of his serum 
or vaccine. In 1924 Bargen isolated a 
diplostreptococcus from the ulcerations in 
the colon in cases such as these, and 
demonstrated their presence in the blood 
stream in the acute stages of the disease, 
and in various organs at necropsy. He has 
also demonstrated that the implantation 
and the injection of this organism into 
the lower animals caused the occurrence 
of this condition. The isolation of this 
organism stimulated research along these 
lines and since that time the use of surgery 
in this condition has been kept rather in 
the background. 

Weber? working with Bargen in 1930, 
gives us a comprehensive method in the 
roentgenological diagnosis of this condi- 
tion. The absence of haustrations and the 
presence of a sausage-shaped tumor or 
shadow involving the descending and 
sigmoid colon are the usual findings, as 
well as a loss of motility or rather tube-like 
contractions of the colon. 

Bargen and Comfort® state in a review of 
893 cases that polyposis was found to 


exist in 10 per cent of the cases. This is 
interesting, in that 1 of the 3 cases reported 
here, had a polyposis of the colon which, 
on proctoscopic examination one month 
after operation was shown to be under- 
going atrophy. 

All 3 cases that we are reporting were 
treated surgically following a long course 
of unsatisfactory medical treatment. The 
technique used, followed that advocated 
by John Young Brown.* It differed in that, 
instead of our performing an appendectomy 
and cecostomy at the first stage, only an 
ileostomy was performed; and at the 
second stage when the ileum was rean- 
astomosed to the cecum, an appendecos- 
tomy was applied as a prophy lactic measure 
against gas tension at the suture-line of the 
ileocecostomy. At the first stage the ileum 
was severed close to its junction with the 
cecum and brought out onto the abdominal 
wall and fixed to act as an artificial anus, 
thus putting the colon at complete physi- 
ologic rest. At the second stage when the 
ileum was reanastomosed to the cecum, an 
appendecostomy was applied. After a few 
days the distal third of the appendix was 
severed and was accompanied in all cases 
with an escape of gas and thus the tension 
was removed from the anastomotic suture- 
line. In a few days the appendix became 
black and was permitted to slough off. 
No ill-effects followed this procedure. 

Brown, in his original article, cites 10 
cases treated in this manner. He stated 
that 3 were done for the relief of amebic 
dysentery. However, most authors ques- 
tion the efficacy of this operation for the 
relief of amebic dysentery. The operation 
enjoyed considerable popularity for a time 
and was advocated by many, including 
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_ogan who, in 1918, advocated its use for 
he relief of this condition. 

All are agreed that the value of rest in 
the treatment of inflamed abdominal organs 
has long been recognized. The Crile treat- 
ment of peritonitis and the starvation 
treatment of Ochsner, have for their 
purpose the arrest of intestinal peristalsis. 
Complete physiological rest of certain por- 
tions of the large bowel, as accomplished 
by a colostomy, is of well known worth. 

The reports of these 3 cases are merely 
an indication of the value of complete 
physiological rest. Also, these 3 cases 
antedate the work of Bargen and others, 
and up to the present time the patients 
have had no recurrence of symptoms and 
therefore are all reported as cures. 

The three most valuable points in arriv- 
ing at a diagnosis are examination of the 
stool, proctoscopic examination and the 
roentgenographic appearance after barium 
enema. Unfortunately, in the 3 cases 
reported, there were roentgenograms taken 
in only 1 case before operation. 


REPORT OF CASES 


Case 1. G. L. F. entered the Soldier’s 
Home hospital Dec. 5, 1921. At that time he 
stated that he had lost about 29 lb. in the 
past six months. He had absolutely no control 
over his bowel movements. Sometimes they 
would reach 15 a day. He stated that he had 
been troubled with the condition for the past 
ten years, but that it had become increasingly 
worse the past six months. Except for an 
attack of influenza in 1918 he had enjoyed 
excellent health. He also gave a history of a 
questionable chancre in 1909. 

Physical Examination: The patient was a 
‘reatly emaciated and dehydrated male adult, 
‘orty-six years of age, who weighed 129 lb., 

‘is normal weight being 158 Ib. Except for 

1e following, the physical examination was 

egative. The tongue was dry and fissured. 
ne lips were cracked and extremely dry. The 
eth showed a high degree of caries. The 

»>domen was somewhat distended and gurgling 

uunds were heard. There was tenderness along 

ie course of the descending and sigmoid 

‘on. The rectum was prolapsed and the 

hincter control was entirely lost. 

laboratory Findings: The urinalysis was 

gative. The red blood corpuscle count 
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was 4,300,000. The white blood corpuscle 
count was 8600. The differential count was 
polymorphonuclears 73 per cent, lymphocytes 
23 per cent, mononuclears 3 per cent and 
basophiles 1 per cent. Stool examination on 
three occasions was negative for endameba 
histolytica. The Wassermann test was negative 
at the time. However, subsequent reactions 
showed a 2 plus on two occasions. 

The patient was treated as a case of amebic 
dysentery at the time. He received ipecac 
by mouth and emetine hydrochloride by hypo- 
dermic injection as well as enemas of cin- 
chona 1/4000 solution. The patient continued 
to lose weight, losing 8 lb. in ten days. The 
patient remained in bed and had numerous 
bowel movements containing a great amount 
of blood and pus. 

Feb. 6, 1922 he was transferred to the 
surgical service. Roentgenograms of the colon 
showed a stricture to exist at the lower portion 
of the sigmoid colon. The entire colon had 
the appearance of a tube, as there were no 
contraction waves present. Proctoscopic exami- 
nation performed on Feb. 18, 1922, revealed 
many polypi and many undermined ulcera- 
tions. Scrapings taken from the edges of the 
ulcers failed to produce endameba histolytica. 

Operative Findings: Operation performed 
on Feb. 21, 1922, by Dr. Mensing disclosed 
a pale, enlarged, edematous colon, filled with 
a doughy mass, which was undoubtedly due 
to the polyposis. At this time an ileostomy 
was performed according to Brown. The 
ileum was severed close to its junction with 
the cecum and the cecum closed. The opening 
in the ileum was brought out onto the abdomi- 
nal wall and fixed, and a Paul’s tube placed 
in the opening and attached by means of a 
rubber tube to a bottle. The patient en- 
countered no difficulties following operation. 
He had three acts of defecation through his 
anus and then had no more until after the 
second stage of the operation. 

Proctoscopic examination performed on 
March 25, thirty-two days following operation, 
showed pock marking throughout the sigmoid 
colon, these marks being the sites of the 
healed ulcers. At that time there was very 
little polyposis and what few there were, 
were undergoing atrophy. Proctoscopic exami- 
nation performed on April 30, showed a 
complete healing of the ulcerated areas and 
an absence of polypi. 

On May 23, three months following the 
first stage, the second stage of the operation 
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was performed. The ileum was reanastomosed 
to the cecum, immediately above the ileo- 
cecal valve, and the appendix was brought 
out through the incision and fixed to the 
abdominal wall. On the third day following 
operation, the distal third of the appendix 
was severed and gas escaped, thus relieving 
tension on the suture-line. The appendix 
became progressively black and sloughed off. 
Some ten days later the patient had an attack 
of diarrhea, from which he quickly recovered 
and was discharged from the hospital June 
22, 1922, as cured. The patient was seen on 
March 6, 1931 and stated that he had been 
in the best of health since his discharge from 
the hospital, and that at no time did he have 
any recurrence of the condition. He has been 
working steadily since his discharge. 

Proctoscopic examination performed on 
March 10, 1931, revealed a mucous membrane 
paler than normal, with many pock-mark scars. 
There are no signs of polyps in the rectum. 

Roentgenographic studies of the colon follow- 
ing a barium enema on March 8, 1931, reveal 
slow filling of the colon at the lower portion of 
the sigmoid; after passing this point of partial 
obstruction, the remainder of the colon fills 
normally. No tenderness is noted at the point 
of obstruction to the inflow of the opaque 
media and the examiner feels that this is a 
point of stricture rather than an obstruction 
due to an infiltrative process. 

Case u. E. R. W. entered the Soldier’s 
Home hospital Oct. 25, 1923. At entrance the 
patient stated that he had been suffering with 
severe abdominal cramps for the past six 
months. He stated that he had been having 
ten to fifteen bowel movements a day. These 
stools have been made up, for the most part, of 
blood and pus, and he stated that they had an 
extremely offensive odor. He had lost 21 Ib. 
in the past six months. The family history 
was irrelevant. He had a_varicocelectomy 
performed in 1920. He had an attack of influ- 
enza and pneumonia in 1918. Otherwise the 
past history was negative. 

Physical Examination: The patient was an 
adult male, white, aged twenty-one years, who 
weighed 119 lb. His normal weight was 140 [b. 
The patient was somewhat dehydrated and 
extremely undernourished. The tongue was 
dry and fissured. The lips were dry and 
cracked. The abdomen was moderately dis- 
tended with moderate tenderness over the 
descending colon. The anal sphincter was lax 
and there was a first degree prolapse of the 
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rectum. Otherwise the physical examination 
was negative. 

Laboratory Findings: The urinalysis was 
negative. The r.B.c. count was 54,300,000. 
The w.s.c. count was 11,800. The differential 
count was polymorphonuclears 74 per cent, 
lymphocytes 24 per cent, mononuclears 2 per 
cent. Subsequent blood counts revealed little 
if any change. At no time was there an eosino- 
philia present. The Wassermann reaction was 
negative on two occasions. Examination of the 
stool on seven occasions failed to produce 
endameba histolytica. Material taken from the 
edges of the ulcers at time of proctoscopic 
examination failed to produce any ameba. 

The patient was placed on the medical 
service and was treated without any appre- 
ciable change in his condition. 

Protoscopic examination performed on Oct. 
29, 1923 showed ulcers to be present as high 
as the rectosigmoid junction. There were many 
miliary ulcers present. 

Operation performed on Nov. 5, 1923, by 
Dr. Mensing. At this time an ileostomy was 
performed. The patient exhibited no unusual 
after-effects. 

Proctoscopic examination performed on Dec. 
13, 1923, thirty-eight days following operation, 
showed a few pinpoint ulcers to be present 
which bled easily. At this time the patient was 
placed on daily colon irrigations of silver 
nitrate, 1/10,000 solution. 

Proctoscopic examination performed Jan. 20, 
1924 two and one-half months following 
operation revealed pock-marking and the 
complete absence of ulcers. 

On January 22, 1924, the second stage of the 
operation was performed. The procedure was 
the same as followed in the first case. The 
ileum was reanastomosed to the cecum above 
the ileocecal valve, and an appendecostomy 
was done. Three days following operation the 
distal third of the appendix was severed. 

The convalescence was uneventful and the 
patient was discharged Feb. 16, 1924. 

The patient has not been seen since that 
time, but in corresponding with him, it was 
found that he has had no recurrence of the 
condition up to the present time. Inasmuch as 
eight years have passed since his hospitaliza- 
tion, we have concluded a cure as existing in 
this case. 

Case 11. A. B., male white, aged fifty-five 
years, entered the Soldier’s Home hospital on 
June 2, 1924. Complained of severe abdominal 
cramps, with an extremely great number of 
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tools a day, sometimes reaching forty in 
1umber. He stated that for the past four years 
.e had been suffering with this condition. How- 
ver, at the time of entrance he stated that the 
condition had become considerably worse the 
sast four months. The patient had lost some 
is Ib. in the past four months. The family 
history was irrelevant. The patient had an 
attack of typhoid fever in 1906. He had an 
ittack of malaria in 1896. He also stated 
that he had an attack of dysentery while 
residing in New York State in 1900, from 
which he made a rapid recovery. Otherwise 
the past history was negative. 

Physical Examination: Male, white, aged 
fifty-five years, who weighed 130 I|b., his 
normal weight being 150 lb. The tongue was 
dry and the lips dry and cracked. The patient 
was extremely undernourished and dehydrated. 
The abdomen was moderately distended, with 
tenderness in the left iliac region. The liver and 
spleen were not palpable. The rectum showed 
considerable prolapse and the sphincter was 
very lax. Otherwise examination was negative. 

Laboratory Findings: The urinalysis was 
negative. The r.B.c. count was 5,100,000. 
The w.B.c. count was 8600. The differential 
count was polymorphonuclears 75 per cent, 
lymphocytes 20 per cent, mononuclears 3 
per cent, and basophiles 2 per cent. Subsequent 
blood counts failed to reveal an eosinophilia. 
I:xamination of the stools on six occasions 
failed to reveal any endameba histolytica. 

The patient was placed on the medical 
service and received anti-dysenteric treatment. 
A low proctoscopic examination performed on 
June 6, 1924, showed many ulcers to be present. 
However, before anything further could be 
done, the patient left the hospital to enter the 
\layvo Clinic, on June 16, 1924. 

lhe patient was re-admitted to the hospital 
nm August 24, 1924, with the same complaint, 
vith the exception that he had lost considerably 

iore weight and seemed a great deal more 

ehydrated. At the Mayo Clinic the condition 
as diagnosed as chronic ulcerative colitis. 

Proctoscopic examination performed on Aug. 
-) showed many large undermined ulcers 

ivolving the colon and the sigmoid. There 

ere many miliary ulcers present. Material 
iken from the edges of the ulcers failed to 
roduce endameba histolytica. 

Operation performed on Sept. 4, 1924, by 

Mensing. At this time an ileostomy was 
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performed as in the first 2 cases. The patient 
had two bowel movements of blood and pus 
through his anus six and ten days respectively, 
following operation, and then had no more 
until after the second stage of the operation. 

Proctoscopic examination performed Oct. 2, 
1924, one month following operation showed 
an absolute absence of any ulcerations in the 
colon. There were many pock-mark like 
depressions, the site of the former ulcers. 

The second stage of the operation was per- 
formed on Oct. 7, 1924. At this time the ileum 
was reanastomosed to the ascending colon 
above the ileocecal valve and an appendecos- 
tomy was applied. Two days later the distal 
third of the appendix was severed. The appen- 
dix became black and sloughed off eleven days 
following operation. The patient made an 
uneventful recovery and was discharged as 
cured November 8, 1924. 

The patient was seen on February 17, 1931 
and stated that at no time had he had any 
recurrence of the condition since he left the 
hospital in 1924. His bowel movements are 
normal and he is in the best of health. Procto- 
scopic examination performed on March 13, 
193! showed the mucous membrane to be 
paler than normal. In the upper third of the 
rectum and the beginning of the sigmoid there 
are numerous white scars linear in shape and 
about 1 mm. in length. 

Roentgenographic findings by means of a 
barium enema on March 10, 1931, reveal no 
obstruction to the inflow of the opaque media. 
The lower portion of the descending colon 
does not fill in its entirety and manipulation 
reveals no tenderness. The transverse colon 
fills normally. It is the opinion of the examiner 
that the incomplete filling of the descending 
colon is due to a loss of tonicity rather than to 
any pathology. 

Comment: Three cases are set forth as an 
example of the efficacy of complete physi- 
ological rest as applied to the large bowel. 
These cases all had considerable medical 
treatment, and the application of an 
ileostomy affording complete rest to the 
large bowel has restored the men to health. 
The 3 patients presented were the only 
ones operated on in this hospital, and as 
the results obtained are excellent, we have 
no surgical failures to report. 

[For References see p. 61.] 
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ACUTE INTESTINAL OBSTRUCTION BY LARGE 
GALLSTONE* 


ALEXANDER VAN RAVENSWAAY, M.D. 


BOONVILLE, MO. 


EBRUARY 7, 1931, a lady seventy-one 
years of age entered St. Joseph’s Hospital, 
Boonville, Missouri, accompanied by her 


Fic. 1. 


family physician who had made a diagnosis of 


acute intestinal obstruction. 

History given by patient showed that she 
had been constipated for the last twenty 
years and that she had taken laxatives regu- 
larly. Two days before admittance to hospital 
her abdomen began to get sore and her bowels 
refused to move, notwithstanding laxatives 
and enemas. Her abdomen became distended 
and she was unable to retain fluids, vomiting 
all fecal fluid. 

Physical findings at the time of patient’s 
admittance to hospital were as follows: slightly 
obese female, apparently in pain, tongue 
fairly moist, not much dehydration, pupils 
regular and reactive, chest negative, heart 
negative, blood pressure 125/90, muscular 
rigidity of abdominal wall, abdomen slightly 
distended but no masses felt, rectal examina- 
tion negative, vaginal examination negative 
and reflexes normal. Laboratory findings were: 
white blood count 15,600, hemoglobin go 
per cent (Taltlquist), differential count: poly- 


morphonuclears 40 per cent, lymphocytes 
15 per cent, stabkernige 45 per cent. Urine 
contained a trace of albumin and occasional 
pus and blood cells. 

The diagnosis made was: intestinal obstruc- 
tion, cause unknown. An exploratory laparo- 
tomy was performed. After lavage of the 
stomach and intravenous administration of 
400 ¢.c. 10 per cent glucose solution, patient 
was brought to operating room. Operation 
was performed under spinal anesthesia, using 
100 mg. novocaine in 4 c.c. spinal fluid. A 
subumbilical median incision large enough to 
allow entrance of the examining hand was 
made. A hard mass was felt in the small 
intestine. The loop containing the mass was 
delivered through the opening of the abdominal 
wall, the bowel was carefully opened and mass 
was removed. After suturing the opening 
in the intestine it was put back into the abdomi- 
nal cavity. No other masses were felt in the 
intestines. 

Patient stood the operation well and made 
a good recovery until the tenth postoperative 
day, when she felt slight pain in the abdomen 
and began vomiting again. Rectal examination 
revealed another stone high up in the rectum. 
This stone was removed manually. From then 
on her recovery was uneventful. 

The mass removed was examined in the 
Laboratory of Pathology of the University of 
Missouri and was reported to be a gallstone. 
Its size can be judged by comparison with a 
golf ball, as illustrated in the accompanying 
photograph. 


This case is instructive because it shows 
that large gallstones can gain entrance to 
the bowel, probably, in this case, by 
perforation into the stomach or duodenum, 
and then cause intestinal obstruction. 


* Submitted for publication May 5, 1931. 
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FISTULOUS TRACTS 


THE DIAGNOSTIC VALUE OF AN OPAQUE MEDIUM OF KNOWN CONTOUR 
AND CONSISTENCY* 


W. Watter Wasson, M.D. 
DENVER, COLO. 
OR several years, I have been using consistency, with the exception of Tuflier® 


the x-ray ureteral catheter, an opaque who inserted a piece of metal wire through 
medium of known shape and con- a rubber catheter to insure rigidity and 


Fic. 1. Demonstrating use of x-ray ureteral catheter —— 


ras ee ~ Poet 2. Catheter coiled in cavity of lung abscess. 
in diverticulitis of bladder. 


(Safety pin indicates external end of drainage tube. 
Type 

sistency, in the diagnosis of fistulous tracts. 

Because of the importance and value of an aid in the roentgen delineation of thoracic 
examination which embodies its use, I am fictylas. 


reporting it now, and not with any thought The late Dr. Oliver Lyons first drew my 
of originality. attention to the possible use of the x-ray 


Catheters and bougies are far from new. catheter in the diagnosis of diverticula of 
sut the x-ray ureteral catheter came into the bladder. In such cases, the catheter 
prominence in 1906 when Voelcker and may be inserted into the diverticulum, and 
von Lichtenberg! first used colloidal silver when it is coiled it will reveal the contour 
to outline the ureter for roentgenographic jn three dimensions (Fig. 1). In spite of its 
‘tudy. Bougies made from opaque sub- rigidity this instrument is used extensively 

‘ stances are well known as diagnostic aids jn the examination of the ureter and the 
n defining fistulas. However, so far as I pelvis of the kidney without injury to 
an ascertain, no one has considered the these delicate structures. , 

‘ use of opaque media of known shape and In the cited cases, the value of the 

+ Braasch, W. F., and Hager, B. H. Urography. Ed. catheter as a diagnostic aid, and some 
, Phila., Saunders Co., 1927. 


* Fantus, B. X-ray contrast media. J. Am. Pharm. 3 Tuffier, T. The treatment of purulent pleural 
» 18: 231, 1929. effusions. Med. Rec., 96: 464, 1919. 


* Submitted for publication June 4, 1931. 
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indications for preferring it are demon- 
strated. In the first case it was also of 
therapeutic aid. 


Fic. 3. Lateral view of chest showing x-ray catheter 
indicating direction forward and extent of fistulous 
tract associated with lung abscess. Type 2. 


A young lady was referred to us for 
roentgenograms of the chest following an 
operation in which a dermoid cyst in the 


Fic. 4 a. Sinus in upper lumbar region with x-ray 
catheter in position. Catheter extends through 
opening in diaphragm as seen in Figure 4 B. Type 3. 


base of the right lung was opened and a 
drainage tube inserted. She had been 
moribund at the time of operation, and 
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no more could be done than to open the 
cyst and insert a drainage tube. The tube 
was in place between the fourth and fifth 
ribs anteriorly and came to the surface 
near the costochondral junctions. When we 
saw her, there was pus draining through the 
tube, she had fever and a cough, and 
raised sputum. There was a cavity in the 
base of the right lung with a fistula leading 
to the anterior chest wall at the right 
border of the heart. The problem was to 
reveal the contours of the cavity in its 
three dimensions, and the thickness of its 
walls. The usual method would have been 
to inject either bismuth paste or one of the 
iodine preparations. However, none of 
these seemed desirable because they would 
have obscured the wall of the cavity to 
some extent. Consequently, the x-ray 
catheter was introduced through the tract, 
and the roentgenograms revealed it coiled 
in the cavity as in Figure 2. This procedure 
was quite simple in technique and enabled 
the observer to study the size of the cavity 
in three dimensions and the character of 
its wall. Immediately after the catheter had 


Fic. 4 B. Lateral view of chest showing x-ray catheter 
extending from abdomen through opening in dia- 
phragm and into pleural space along vertebral 
column. 


been removed, the patient coughed up a 
little mucoid material. Shortly thereafter, 
the drainage ceased, the fever subsided, 
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: nd the cavity healed. There has been no ject a fluid or a paste, as the extent or 
"dl eturn during the past eleven years. possible communications of the fistulous 
; In the second case, the catheter enabled tract were not known. The x-ray catheter 


Pan 


Type 4. 


ic. 6 a. Two opaque media of known contour in case 


involving more than one tract. Rubber tubing { ? | 
extends from opening in abdominal wall into stom- rf — 


ach; x-ray catheter extends from same opening into 
region of gall bladder. Barium meal has been given 
by mouth to prove location of rubber tubing. Type 5. 


iS to study the extent and position of the Fic. 6 B. Artist’s sketch illustrating condition por- 
' ract and surrounding structures with trayed in Figure 6 a. 

ase. The patient had a fistulous tract 

eading to the posterior chest wall at the was used, and I found that the tract led 

niddle of the vertebral edge of the right between the upper and middle lobes for- 

capula. Again, it was undesirable to in-_ ward to the anterior chest wall (Fig. 3). 


| 
i. 
. 
as * 

Fic. 5 A. X-ray catheter in cavity of thoracic empyema. Fic. 5 p. Same as Figure 5 b, patient rotated slightly 
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The third case was that of a woman who 
presented herself for examination because 
of a sinus in the left upper lumbar region. 
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use of various media aids in the differentia- 
tion. Case v illustrates this point. A twenty- 
two year old woman who had been operated 


Fic. 7. Beck’s paste has been injected from fistulous 
opening in lateral wall of abdomen, and has filled 
not only fistulous tract but pelvis of kidney and 
ureter also. Type 6, No. 1. 


She had advanced pulmonary tuberculosis 
of long standing, and the left kidney had 
been removed three years previously be- 
cause of abscess. It was decided to explore 
the tract first with the ureteral catheter. 
The catheter followed the tract readily, 
upward past the former site of the left 
kidney, through the left dome of the 
diaphragm into the thorax, and along the 
posterior pleural space and the vertebral 
column (Figs. 4 A and 4B). In this instance, 
the examination by means of the catheter 
was suflicient without the Injection of a 
large quantity of other material and the 
coincident unpleasantness to the patient. 

In thoracic empyemas, often it is difficult 
to fill the entire cavity without using a 
large amount of opaque material. In this, 
the fourth type of case, an opaque fluid or 
paste would have obscured the structures, 
but the catheter outlined the extent and 
position of the cavity very well (Figs. 
5 A and 5B). 

In cases which have more than one tract, 
all having a common external opening, 
but each leading to a different organ, the 


Fic. 8. Numerous ramifications of fistulous tract filled 
with Beck’s paste. Type 6, No. 2. 


upon seven months previous for gallstones, 
was referred to us for examination of a 
discharging sinus that opened anteriorly 
above the umbilicus. She said that some 
particles of food and hot burning liquids 
passed out through the sinus at times. The 
barium meal showed the stomach pushed 
to the left side and the pylorus and 
duodenum negative. Some of the barium 
meal passed from the descending duodenum 
into the sinus and to the surface through it. 
When the x-ray catheter was inserted in 
the fistula it passed toward the gall bladder. 
A rubber catheter was inserted, and it 
entered the stomach by way of the duo- 
denum as far as the cardiac end. A second 
barium meal outlined the stomach. Some 
of the barium meal then escaped alongside 
the catheter. Here, the injection of the 
usual medium into the fistula would have 
obscured the gall bladder and the stomach, 
and, certainly, the opaque media would 
have been inadvisable until we had sur- 
veyed the case by other methods of exami- 
nation. Therefore two substances of known 
contour were necessary; In this case, a 
piece of rubber tubing and the x-ray 
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itheter. The latter entered the region of 
ae gall bladder while the tubing indicated 
1e opening into the duodenum (Figs. 6 A 
nd 6B). 

In the sixth type of case, that in which 
here are tracts with numerous ramifica- 
‘ions, the catheter is of no value. In such 
an instance, bismuth paste or iodized oil 
; the better injection medium, as is shown 

) Figure 7, where the injected Beck’s 
paste filled the pelvis of the kidney and 
the ureter as well as the fistulous tracts. 

Che use of the fluid medium is exemplified 

on a larger scale in Figure 8, a case in 

which the ramifications were so numerous 
that the opaque material almost filled the 
entire abdomen. 

There is also another condition in which 
| suggest that the catheter might be of 
value, that is, the bronchoscopic examina- 
tion of certain bronchiectatic and abscess 
cavities of the lungs. Dr. T. E. Carmody 
has found that it offers promise in this 
procedure. 
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CONCLUSIONS 


1. The x-ray ureteral catheter is a 
medium of known opacity and contour. 
An attempt is made to draw attention to 
its use as a simple though valuable diag- 
nostic aid in the study of fistulous tracts, 

a piece of apparatus ready at hand. 

2. Its use is indicated in the injection 
of those fistulas whose distribution and 
location are unknown, and when it is 
therefore undesirable to use an opaque 
liquid or paste. 

3. It is always desirable to study the 
tissue surrounding the tract or cavity, and 
the catheter obscures this less than the 
usual other media. 

4. In cases presenting more than one 
fistulous opening the use of more than one 
medium of known contour permits ready 
and quick recognition of each tract, and 
aids in the differentiation of one from 
another. 
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FISTULA IN ANO 


ETIOLOGY: GENERAL CONSIDERATIONS* 


AND MarsHALL D. HoGAn, M.D. 


Cecit D. Gaston, M.D., 


F.A.C.S., 


BIRMINGHAM, ALA. 


NSURGICAL. procedures, injudi- 
cious packing and inadequate post- 
operative care, perpetuate fistula 


as an undisputed grief of surgery. Many 
times, we have observed the grooved 


director forced into an external opening, 
and through healthy tissue into the bowel 
lumen, in the belief that a fistulous tract 
had been successfully traversed. A fistula 
cannot be cured until the true internal 
opening is ferreted out in correct surgical 
fashion. 

In our clinic, beginning November, 
1927, and ending April, 1930, 667 major 
operations were performed upon the rec- 
tum. Of this number, 140, or 20 per cent 
presented fistula. Data, collected in this 
group of 140 consecutive cases, are illu- 
minating. One hundred and eight cases 
are from the records of a large general 
hospital. Thirty-two cases are from the 
records of a select private hospital, and 
are of patients representing the upper 
stratum of the white race. Thus a cross 
section of afflicted society is presented for 
consideration. 

To understand the etiologic mechanics 
of fistula, a concept of the embryologic 
and anatomic characteristics of the dentate 
margin is essential. This cryptic water- 
shed between mucosa and skin, and 
splanchnic and somatic systems is histologi- 
cally weak. It is exposed to continuous 
trauma and infection. 

Among the general profession, belief 
exists that fistulae are tuberculous. This 
sentiment has been expressed frequently 
by physicians who were observing our 
work. It has been our experience that the 
prime consideration is a pathologic crypt. 
With few exceptions, we have not failed 


to locate the internal opening in an anal 
crypt. 

Our cases have been classified into the 
following etiologic groups: 

In 105 cases, or in 75 per cent, the 
internal opening was revealed in a diseased 
crypt. Only 5 of this group presented a 
high internal opening; in each case the 
original opening was found in a crypt. 
A few cases presented involvement of two 
crypts, communicating through the main 
channel. Hemorrhoids of varying grades 
were found to be nearly constant. We 
believe that neglected hemorrhoids are 
an important predisposing source of in- 
fectious cryptitis. In this connection, it 
should be noted that the age incidence of 
hemorrhoids and fistula is practically 
equivalent, a point that may be invested 


with real significance for proctologic 
surgeons. 

2. In 22 cases, or in 15.7 per cent, 
rectal stricture was the etiology. Many 


of this group presented multiple internal 
openings below the stricture that appar- 
ently resulted from minute trophic ulcers 
of anal canal. There was associated involve- 
ment of crypts in a number of cases. The 
negro race predominated in this group. 

3. In 8 cases, or in 5.7 per cent, the 
internal opening was found in a perforated 
anal ulcer. It has been our experience that 
a perforated anal ulcer is more likely to 
result in a sinus than in a fistula. Because 
we have classified the so-called blind 
internal fistula as a sinus, we have elimi- 
nated it from this study. 

4. In 4 cases, or in 2.8 per cent, trauma 
was the influencing factor. In this group, 
2 cases developed during convalescence 
from hemorrhoidectomy; 1 case followed 


* Read before American Proctologic Society, 31st Annual Meeting, Buffalo, N. Y., June 22-24, 1930. 
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netration of rectal wall by a fish bone; 

fourth case followed injection of quinine 

id urea hydrochloride beneath the mucosa 

f a first degree prolapse. In many cases, 

istories revealed that attention was first 

irected to the rectum through a bruise 
or other trivial injury. These patients 
believed that they had sustained an injury 
to the rectum. Pathologic findings dis- 
proved their beliefs. 

5. One fistula was encountered com- 
plicating a low adenocarcinoma. 

Of the 108 cases from general hospital 
service, 14, Or 12.9 per cent, presented 
evidence of an associated tuberculosis. 
Of the 32 select cases, 3, or 9 per cent, 
presented this evidence. This was fur- 
nished by tissue examinations, physical 
examinations, and roentgenograms of chest. 
We suggest that a careful check of 140 
fistulous cases of graded social structure, 
with approximately go per cent, yielding 
no evidence of associated tuberculosis, 
presents substantial data for existing proof 
against tuberculosis as a causal agent. 
It is reasonable to conclude, that the rdle 
of tuberculosis in fistula, may be likened 
to that of syphilis, in that either of these, 
tuberculosis or syphilis, subjects tissues 
of fragile histologic structure to concomi- 
tant infections. 

In the management of suspected tubercu- 
lous cases, operative technique has not 
been modified. We have never applied the 
cautery. We do not pack fistulous wounds. 
Postoperative incontinence has not been 
reported. Results have been gratifying. 

Under general anesthesia with traumatic 
divulsion, location of an internal opening 
is a difficult feat. With sacral anesthesia, 
this act is accomplished accurately and 
readily. Easy breathing, cooperation, 

1uscular relaxation, untraumatized tissue 
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Fistula in Ano 
and bloodless field invest the work with 
real enchantment. One per cent procaine is 
our routine. We obtain constant anesthesia 
with 35 to 40 c.c. in the caudal canal, 15 
c.c. in each second sacral, 10 c.c. in each 
third sacral, and 5 c.c. in each fourth 
sacral foramen. We have found that more 
complete relaxation and more uniform 
anesthesia follow the foramina block. 
It is technically easy. Additional procedure 
consumes the time that would be passed 
in waiting for the anesthesia of caudal 
block alone. Induction is usually complete 
in seven to fifteen minutes. We have 
operated upon patients under regional 
anesthesia who, otherwise, would have been 
rejected as poor operative risks. 

In the series of 667 operations, there 
were 102 caudals, and 484 combined caudal 
and foramina blocks. Eighty-one cases 
included spinal, circumanal and general 
narcoses in children. In only 14 cases 
of the group representing regional 
anesthesia, and then merely as a supple- 
ment, we have employed ether, gas or 
ethylene. There has not been a death that 
could be traced, either directly or in- 
directly, to the anesthetic. There were 
only three reactions that caused anxiety. 
Two of these were manifested by convul- 
sions and unconsciousness. In one case, 
the block was being performed by an 
interne who had disregarded aspirated 
blood; the second patient proved subse- 
quently to be a victim of epilepsy. One 
distressing sequel was reported in the form 
of intense sciatica. In view of a previous 
attack, this latter complaint was con- 
sidered coincidental. 

By reason of regional anesthesia, fistula 
technique has assumed, what we may be 
pardoned in calling, leadership in the art 
of surgery. 


INTERNAL HEMORRHOIDS 
THEIR PATHOGENESIS AND THE RATIONALE OF INJECTION THERAPY* 


Ropert IJ. HILver, M.A., M.D. 


MILWAUKEE, WIS. 


HE injection treatment of hemor- 
rhoids has not been enthusiastically 
accepted by the American medical 
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Fic. 1. Internal and external hemorrhoidal plexuses. 


Direction of blood flow when hemorrhoids are 
present and site of therapeutic injection. 


profession largely because of its support by 
irregular practitioners plus the lack of 
standardization of technique and the conse- 
quent ill results. Numerous solutions have 
been advocated of which alcohol, quinine 
and urea, and various strengths of phenol 
in oil or glycerine have been the most 
popular. Boas! previously advocated the 
use of 96 per cent alcohol but recently? 
has reduced the strength of his solution to 
70 per cent because of complications. 
Brockman*® proposed an adaptation of 
either alcohol, phenol, or quinine and urea 
to the individual case. In 1918 Spencer 
reported a death from liver abscesses and 
infarcts of the lungs following the use of 
quinine and urea. Anderson and Dukes? 
in 1924 reviewed the history of injection 
therapy and its controversies, and also 
studied the pathological effects of phenol 
injections. Montague,® Pruitt,’ Gold- 


bacher,*® and others in the United States 
have recently written on phenol injection 
therapy of hemorrhoids. In January 1930, 
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Internal hemorrhoidal plexus as pictured by 
Otis. Compare with Figure 1. 


Fic. 2 
while visiting at the St. Marks Hospital in 
London, the writer’ observed a simplifica- 
tion of the phenol injection technique as 
employed by Mr. Gabriel and the results 
were so striking that anatomical studies 
were undertaken to determine the rationale 
of the therapy. The methods of study are 
reported elsewhere. The following survey 
and Figure 1 represent a summary of the 
investigations on hemorrhoids. 

The hemorrhoidal veins are described by 
most modern anatomists as forming two 
plexuses (see Figs. 1 and 2): an internal, 
lying in the rectal submucosa and anal 
subcutaneous tissues, and an _ external, 
lying in the perirectal fat between the 


* Submitted for publication June 3, 1931. 
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iuscular wall of the bowel and the fascia 
ecti. The external plexus is drained by 
he middle hemorrhoidal veins which pass 
nto the internal iliac veins. This plexus 
lays practically no réle in the develop- 
nent of hemorrhoids because its communi- 
ations with the submucous plexus are 
insignificant. 

The internal hemorrhoidal plexus, which 
is the site of hemorrhoid formation, con- 
sists of two groups of veins in which the 
circulation normally diverges from the 
white line of Hilton. The inferior group 
passes between the anal sphincters to form 
the inferior hemorrhoidal veins, which 
after passing through the _ ischiorectal 
fossae, terminate in the internal pudendal 
veins. Dilatation of this inferior group 
leads to the formation of external hemor- 
rhoids. The superior group passes upward 
in the submucosa and pierces the muscular 
wall about 4 Inches above the muco- 
cutaneous junction. These vessels, after 
receiving communicating branches from 
the external plexus, form the superior 
hemorrhoidal vein which courses upward 
on the posterior surface of the rectum and 
terminates in the inferior mesenteric vein. 

Thus it is seen that the veins of the 
internal hemorrhoidal plexus pass through 
two openings surrounded by muscle tissue, 
namely, the space between the internal 
and external anal sphincters below, and 
the hiatuses in the rectal wall above. The 
normal tonus of these muscles substitutes 
for the lack of valves in the superior and 
inferior hemorrhoidal veins. Reflux is thus 
prevented from the superior hemorrhoidal 
vein into the internal plexus under normal 
onditions. 

When internal hemorrhoids are present, 
nowever, the circulation in the internal 
.emorrhoidal plexus is reversed. This fact 

iay easily be demonstrated in the course 

t anal examination if one withdraws the 
inal speculum to the level of the white 

ne of Hilton. Compression of the inferior 
oute of escape in this manner will cause 

ne internal hemorrhoids to enlarge pro- 
ressively. This reversal of circulation 
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results from either of two factors: (a) 
compression of the veins at the points 
where they pierce the rectal wall, or (b) 
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dilatation of these vascular hiatuses, allow- 

ing reflux into the internal hemorrhoidal 

plexus. 

That portal congestion per se is not the 
sole factor in the production of this reflux 
is shown by the relative infrequence of 
hemorrhoids in cases of portal cirrhosis. 
The collateral anastomosis between the 
superior and middle hemorrhoidal veins 
takes place outside of the rectum and, 
unless the vascular hiatuses in the rectal 
wall allow reflux into the submucous 
plexus, this anastomosis probably carries 
the burden of the collateral circulation 
relegated to the hemorrhoidal veins. Seden- 
tary habits and loss of tone of the rectal 
wall are probably greater factors than 
pure portal congestion in the etiology of 
hemorrhoids due to reflux. One need only 
recall the frequency with which one finds 
the rectum full of stool in patients suffering 
with hemorrhoids to appreciate that loss 
of tone with consequent dilatation of the 
vascular hiatuses is of much greater sig- 
nificance than hypertonicity with constric- 
tion of these hiatuses. In fact, the writer 
doubts that factors other than the infiltra- 
tion of the rectal wall with tumor tissue or 
inflammatory exudate ever constrict the 
vascular hiatuses and produce hemorrhoids. 
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Other factors such as pregnancy and pelvic 
tumors, which produce pelvic congestion, 
impede the return flow by pressure on the 
pelvic veins. When the impediments have 
finally been removed, the vascular hiatuses 
have become dilated and reflux becomes 
possible. 

Of equal significance is the additional 
load placed upon the return flow of blood 
from the submucous plexus into the 
superior hemorrhoidal vein by the sitting 
and slumping postures. These postures 
flatten the lumbosacral angle and steepen 
the grade of ascent for blood in the internal 
plexus. (See Fig. 3.) 

In contradistinction to the relaxation of 
the rectal ampulla, spasm of the anal 
sphincters is a common clinical finding. 
Not only does this spasm interfere with 
the escape of blood from below when the 
circulation is reversed and internal hemor- 
rhoids are present, but a similar effect is 
produced when the normal circulatory 
conditions prevail. Under the latter circum- 
stances as well as under the former, 
predisposition to external hemorrhoid for- 
mation and thrombosis is produced. Thus 
it is seen that the common clinical findings 
of relaxation of the rectal musculature and 
spasm of the anal sphincters found in cases 
of hemorrhoids quite readily explain the 
existence of either internal, external, 
externo-internal hemorrhoids. 


INJECTION THERAPY 


The technique used by the writer at 
the Michael Reese Dispensary in Chicago 
and at present being employed in private 
practice in Milwaukee ts as follows: 

Five per cent phenol in cotton-seed oil, 
a 5 c.c. Luer-Lok syringe, a 214 inch 
20 gauge needle upon which a necktie- 
pin safety clasp has been fitted to control 
the depth of the needle insertion, and a 
Kelly anascope constitute the armamen- 
tarium. Five per cent phenol in oil has 


been studied by the writer and found to 
be self-sterilizing. The injections are made 
beneath the mucosa well above the hemor- 
rhoid, 


About 


as indicated in Figure 1. 
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1.6 to 2 c.c. are injected above each 
hemorrhoid. One or two _ hemorrhoids 
should be treated at a sitting. It is well 
to treat the bleeding piles first. About 
five to seven days is a satisfactory interval 
between treatments. 

It will be noted that this technique 
differs from that commonly recommended 
in that the injection is not made into the 
hemorrhoid itself, but well above the pile 
in an area free from ulceration and infec- 
tion. The ill results such as_ necrosis, 
ulceration, oozing, abscess and temporary 
disability that have resulted from injec- 
tions directly into the hemorrhoid are 
eliminated. Bleeding piles cease to bleed 
within a few days and the procedure is 
painless and without danger. The thera- 
peutic effects equal those obtained from 
injection directly into the vicinity of the 
hemorrhoid. The resulting progressive in- 
duration that occurs about the veins high 
up prevents undue reflux and causes 
shrinkage of the hemorrhoid. 

To be sure, one must exercise a degree 
of discretion in the application of any form 
of injection therapy. In cases of throm- 
bosed, unusually large, or badly prolapsing 
internal hemorrhoids, operation should 
be given preference; although one _ is 
frequently surprised at the amount of 
prolapse which will be retracted by the 
proper execution of the technique. The 
writer has occasionally injected anal 
papillae to remove them by sloughing, 
but the patient must be warned of the 
pain that accompanies this injection. 
External hemorrhoids are not amenable 
to injection. The exclusion of carcinoma 
of the rectum, cirrhosis of the liver, 
pressure on the pelvic veins due to tumors, 
and other established etiologic factors is 
essential before instituting any type of 
hemorrhoid therapy. 


SUMMARY AND CONCLUSIONS 


Internal hemorrhoids are _ principally 
due to reflux into the hemorrhoidal plexus 
after dilatation of the vascular hiatuses 
in the rectal wall has occurred. 
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The sitting and slumping postures are 
edisposing causes to their development. 
The injection of five per cent phenol 

oil beneath the mucous membrane 
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of the bowel well above the hemorrhoid 
offers a safe and rational non-operative 
method of treating properly selected cases 
of internal hemorrhoids. 
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SURGICAL TREATMENT OF 
PULMONARY TUBERCULOSIS* 


ArTHUR W. HoaGLunNpD, M.D. 


MINNEAPOLIS, MINN. 


HE sanatorium physician and tuber- 
culosis specialist of twenty-five years 
ago had practically abandoned any 
idea that surgery would assist in the cure 
of tuberculosis. Operations on tuberculous 
patients were avoided, especially those 
involving the lung tissue and chest cavities. 
Today it is universally accepted that the 
surgeon and bronchoscopist are destined 
to take an increasing share in the treatment 
of advanced pulmonary tuberculous disease. 
The reason for this is quite obvious when 
one realizes that sanatorium treatment 
with all its accessories, aided by favorable 
climate and the necessary financial backing 
has had at best a bare 10 per cent recovery 
rate for the far advanced pulmonary 
tuberculous patient. 
The introduction of artificial pneumo- 


thorax was a long step in advance and now, 


it remains for the profession at large to 
accept the additional contributions of 
phrenicotomy, thoracoplasty and pneumol- 
ysis, which offer vastly more for tuberculo- 
sis than had been dreamed of twenty-five 
years ago. As late as 1925 only about 300 
patients having pulmonary tuberculosis 
had been reported as having been operated 
upon by seventeen surgeons in the United 
States. During the period from 1918 to 
1925 only 58 cases had been reported from 
the British Empire, 42 from France, 14 
from Argentine, 2 from Italy and about 
1200 cases from Germany, Scandinavia 
and Switzerland. These cases averaged 37 
per cent actual cures with another 24 per 
cent decidedly improved. 

Today, six years later, surgical compres- 
sion has become a regular procedure in our 
tuberculosis institutions and at the present 
time it Is estimated there are approximately 
40,000 persons in this country, with 


pulmonary tuberculosis who present suit- 
able indications for surgery and who will 
die of their tuberculosis if they are not 
operated upon. During this same five- 
year period the improvements in care and 
technique have increased the favorable 
results to between 80 and go per cent. 

The surgical therapy of pulmonary 
tuberculosis has followed many blind paths. 
Only during the past forty years have the 
modern procedures that compress the lung 
been in process of development. The order 
of this development has been: first, for 
many centuries drainage of tuberculous 
cavities; second, the direct medication of 
tuberculous lesions via the tracheal or 
intercostal routes; third, in 1858 Freund 
advanced a theory that apical tuberculosis 
was more common in persons whose first 
rib was shorter or whose first cartilage was 
stiffer than normal and as a remedy for 
a stiff narrow thoracic inlet Freund advo- 
cated a partial resection of the first cartilage 
in order to mobilize the apex and permit it 
to enjoy full respiratory exercises; fourth, 
pulmonary resection. 

As frequently happens, while the surgical 
profession was groping about in Its efforts 
to surgically aid pulmonary tuberculosis, a 
James Carson of Liverpool, more than a 
hundred years ago had enunciated the 
doctrines which finally laid the foundations 

upon which the entire structure of pulmo- 
nary compression therapy is built. As 
early as 1821 James Carson was urging the 
production of artificial pneumothorax. In 
abscess of the lung he pointed out that 
“the sides of the abscess are prevented from 
falling into a salutary contact, not by the 
matter which lodges between them, but 
by the powerful elasticity and retraction 
of the surrounding substance.” 
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It was not, however, until 1885 that the 

rst operation to relax the tuberculous 

ing by attacking the overlying bony 
ramework was undertaken by Cerenville 

f Lausanne. This was followed by several 
|-uropeon surgeons modifying the technique 
n various ways. These costal resections 
vere not, however, extensive enough to 
compress the lung sufficiently and it 
remained for Brauer and Frederick, of 
‘Hamburg, in 1907, to first remove sections 
of all the ribs from two to nine and thus 
obtain an actual pulmonary compression 
rather than a mere relaxation. 

The first operations were highly danger- 
ous. The shock was terrific, the chest wall 
fluttered, the mediastinal displacement was 
too great. Many modifications ensued— 
one, two or three stage operations—until 
finally Sauerbruch in Germany evolved 
that which is at present known as 
the modern paravertebral extrapleural 
thoracoplasty. 

Other operations besides thoracoplasty 
have been in process of development for 
pulmonary tuberculosis. Among these are, 
extrapleural pneumolysis performed by 
Tuffier, intrapleural pneumolysis, ingen- 
iously performed through a thoracoscope, 
by Jacobeus, phrenicotomy, resection of 
the second and third thoracic sympathetic 
vanglia, bone graft operation, fixing the 
chest wall by bony union, ligation of the 
pulmonary artery, evulsion of the inter- 
costal nerves, and the resection of alter- 
native ribs. From this brief review it may 
be seen that surgery for collapse of the 
‘ung has passed through many phases and 
its present satisfactory state is the result 

{ numerous combinations of procedures. 

Tuberculosis in any part of the body 
heals by fibrous encapsulation. To bring 
this about, individual resistance to the 
lisease Is the most important factor. The 
lext most important is functional rest of 
‘he diseased part. Rest is the keystone of 
uccessful treatment of tuberculosis in any 
gan. Without compression treatment a 
liseased lung cannot be put at absolute 
rest. A deribbing operation on the chest 
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wall anatomically reduces the chest ca- 
pacity, compresses the lung and paves the 
way for the following physiological changes: 
an increase in the blood supply, lymph 
stasis and the favorable formation of an 
increased amount of fibrous tissue. Pulmo- 
nary compression constitutes a “ physiologic 
amputation.” Stagnant secretions and prod- 
ucts of degeneration are removed from 
the body and cease to form because of 
pulmonary rest. Subsidence of inflamma- 
tion and encapsulation of the tuberculous 
lesion follows. 

Various methods are devised for surgi- 
cally producing this physiologic rest. The 
simplest operation is phrenicotomy. Phren- 
icotomy or phrenic nerve evulsion as the 
name implies, is the cutting or stripping 
out of the phrenic nerve through a small 
incision in the lower neck just above the 
clavicle. The operation is indicated: for 
failure of artificial pneumothorax, as a 
preliminary to thoracoplasty, as a sole 
measure where the opposite lung excludes 
the possibility of a thoracoplasty, in 
artificial pneumothorax cases where ad- 
hesions are causing trouble and increased 
pressure is contraindicated, in artificial 
pneumothorax cases with partial collapse, 
but a good functional result, (these are 
basal cases) in artificial pneumothorax to 
lengthen the refill, and in early cases. The 
dangers of phrenicotomy are wounds of 
cervical arteries and veins producing serious 
bleeding. The second and third procedures 
used in producing surgical compression 
are extrapleural pneumolysis and intra- 
pleural pneumolysis. The closed intrapleural 
method of cauterizing and separating lung 
adhesions through a thoracoscope as prac- 
ticed successfully by Jacobeus is greatly 
restricted by a number of important 
contraindications: the difficult technical 
maneuvers, the location of the adhesions 
and subsequent hemorrhage and infection 
with empyema. 

The operation of choice is to produce a 
satisfactory surgical compression of the 
lung by attacking its bony framework. 
Although there are a number of modifica- 
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tions the operation most in use is that 
known as Wilms-Sauerbruch extrapleural 
paravertebral thoracoplasty. The indica- 
tions for this procedure are found in 
patients in good general condition who 
have clinically one-sided, chronic, ad- 
vanced, fibrous, cavernous or non-cavern- 
ous tuberculosis without complications, 
who have failed to respond to a sufficiently 
long sanitorium regime, and a combination 
of phrenicotomy and attempted artificial 
pneumothorax. In these patients thoraco- 
plasty offers an 80 to go per cent chance of 
cure or improvement. Also patients with 
severe persistent tuberculous or mixed 
empyemas with or without bronchial fistula. 
Further, cases in which a small lesion in 
the better lung has not progressed while a 
partial artificial pneumothorax has been 
used on the poor side. Cases in which the 
lesions in the worst lung are not predomi- 
nantly fibrous but are mostly caseous, 
pneumonic and progressive. Finally that 
type of case which contains multiple 
cavities and ulcerative lesions in which a 
good pneumothorax controls the disease. 
The destructive type of tuberculosis is 
more apt to be accompanied by empyema 
and surgical compression should be insti- 
tuted before this occurs. 

The contraindications against thoraco- 
plasty are: cardiovascular disease, bone or 
joint tuberculosis, severe laryngeal tuber- 
culosis, severe kidney disease and intestinal 
tuberculosis. Few patients over forty- 
five are suitable. 

The operative procedure is performed 
under local anesthesia. A two-stage opera- 
tion is selected; during the first stage, the 
sixth to eleventh ribs are resected subperi- 
osteally from the vertebral joint to beyond 
the angle of the rib. After a two to three 
weeks’ interval there follows a second 
stage with resection of fifth, third, second, 
first and fourth ribs in order. The fourth 
rib is allowed to remain in position until 
the first rib has been resected. The amount 
resected in each rib varies slightly with 
the size of the patients but approximates 
these measurements: 
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Ist rib—3 cm. 

2nd to 5th rib—5 to 8 cm. 
6th to 8th rib—12 to 15 cm. 
gth to 11th rib—12 to 6 cm. 


The first rib must always be partially 
resected; otherwise collapse is only partial. 
The eleventh rib tends to keep the lower 
chest from falling in and should be resected. 


The patient, female, aged 27, normal weight 
120 Ib., 5 ft. 2 in., married and with two 
children of twenty-two months and six weeks 
respectively, had always enjoyed good health 
except while at college when she would become 
run down during the spring months. At these 
times examination revealed nothing except 
mild anemia. 

While in the hospital, December 27, 1926 
upon her third day post-partum she developed 
a dry pleurisy. X-ray examination of the chest 
was negative except for some pleural adhesions 
to the left diaphragm which were interpreted as 
old. Her post-partum convalescence was poor. 
She became exhausted and her general health 
failed. 

One month later January 28, 1927 she 
developed influenzal pneumonia with signs of 
a much thickened pleura posteriorly at the 
left base. Repeated thoracentesis with large 
caliber needless revealed no fluid. She was 
severely ill at home for two months with per- 
sistent, productive cough and fever of 101 to 
103°F. During April her cough lessened, fever 
was slight, pulse slower and she gained weight. 
On April 26, x-ray examination revealed a 
marked left pleural density up to the fifth 
interspace. The lung parenchyma in the lower 
lobe could not be made out definitely but 
showed a marked bronchial infiltration. The 
upper lobe showed no parenchyma involve- 
ment. The heart and mediastinum were 
displaced to the left. The right lung and pleura 
were negative. Sputum examination made at 
intervals, from the beginning of her illness 
showed no tubercle bacilli. 

During May, 1927, she suffered an acute 
exacerbation of symptoms and began to cough, 
expectorate profusely and lost 12 lb. in weight. 
She was then sent to Thomas Hospital and 
remained there for seven months. While there 
she was x-rayed several times and no further 
findings could be discovered except that the 
left pleura was denser and her heart and 
mediastinum were further displaced. There 
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-as some suspicion of parenchymal thickening 
1 the left apex. The right lung was clear 
xcept for bronchial infiltration. Many sputum 
<aminations for the presence of the tubercle 
were made but were negative. 
Bacteriologic studies of fluid from thoracenteses 
vere also negative. 

The first two months of hospitalization were 
stormy and surgical treatment was considered. 
However, she began to show signs of improve- 
ment, took on weight, felt and looked better. 
By February 1928, she weighed 144 Ib. and was 
permitted to go home. Her general condition 
then improved so steadily, that in June she was 
up and about. The only symptoms of note at 
this time were dyspnea on exertion, and irregu- 
lar periods lasting three to five days every 
two weeks, when she coughed a good deal and 
ran a slight fever and accelerated pulse rate. 
During these exacerbations her throat became 
sore. Tonsil tags on both sides were considered 
as possible causative factors and were removed 
August 1928. 

Hopes were held for complete recovery 
without surgical intervention but when the sea- 
son changed, her condition became the worse. 
After the first frost that fall she again showed 
symptoms and returned to bed. In January, 
1929, in the course of one of her periodic 
remissions she became severely ill with temper- 
ature, 102 to 104°F., pulse 132 to 140, marked 
dyspnea, severe pain in left chest and purulent 
productive, stubborn cough. For three weeks 
her condition was critical but she rallied as 
she had often done before and she began to 
improve. However, surgical measures were 
definitely decided upon. She was accordingly 
sent to the hospital where x-rays revealed 
the same density in the lower left chest as 
noted before and in addition, a small but 
definite lesion in the upper left apex. This was 
interpreted as a recent tuberculous involve- 
ment. The right lung and pleural cavity were 
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essentially negative. Two sputums were found 
positive. 

A primary phrenic nerve exeresis was 
advocated by two consultants to be followed 
by a radical thoracoplasty if no definite 
improvement occurred. On April 24, 1929 
11 cm. of the left phrenic nerve were evulsed. 
Following this procedure her cough became 
markedly lessened and she showed some clinical 
signs of improvement. Roentgenological com- 
parisons as to whether or not the left diaphragm 
was actually elevated was a matter of conjecture 
due to the apparent massive pleural adhesions. 
The clinical results as shown by her progress 
the next two and one-half months were not so 
favorable as was desired. Every effort was made 
to make her the best possible surgical risk, 
and on August 12, 1929, the first stage of a 
two-stage extrapleural thoracoplasty was per- 
formed. Her postoperative progress was very 
satisfactory. On September 14, 1929 the 
second stage was done. She remained in the 
hospital until Oct. 3, and in bed at home for 
another six weeks. 

The postoperative complications in the order 
encountered are shock, mediastinal shifting, 
paradoxical respiration, hemorrhage, cough 
and retained secretions, massive collapse of 
the opposite lung and infection. None of these 
were present in this case. 

Her health since then has steadily improved; 
she now weighs 145 lb., looks and feels well. 
Continued observation for at least six months, 
preferably one year, under the care of an 
internist, is the best aftercare. It is two years 
since her thoracoplasty and she shows no signs 
of any further involvement. 


This case is reported with the view of 
stimulating interest of rehabilitating a 
patient who has had tuberculosis over a 
long period of time and apparently seems 
beyond recovery. 


CHOICE OF ANESTHESIA* 


V. Eart JOHNSON, M.D., F.A.C.S. 


ATLANTIC CITY, N. J. 


HE entire history of anesthesia goes 

back only about ninety years. America 

is the birthplace of anesthesia; to this 
country belongs the honor of having first 
discovered and then publicly demon- 
strated this boon to suffering mankind. 
The names of Crawford Long, William 
Morton and Horace Wells are all too famil- 
iar to our readers for us to dwell upon their 
connection with the history of anesthesia. 

Ether was first used in 1842 and publicly 
demonstrated in 1846. Nitrous oxide was 
first used in 1844. Chloroform was first 
used in 1847 and ethyl chloride in 1848. 
Thus within the short period of six or 
seven years the general anesthetics which 
we have been using for the past eighty 
years were brought into being. 

Local anesthesia is much more recent. 
Very little knowledge of its use existed 
before the latter part of the 19th century 
and the beginning of the 20th century. 
The real use of local anesthesia dates to 
very recent times. Local anesthesia even 
today is probably in its infancy. 

Spinal anesthesia was first accomplished 
by Corning in 1885, using cocaine, but to 
Bier belongs the credit of having first 
intentionally produced surgical spinal anes- 
thesia. This was done in 1899. Jonnesco and 
Babcock must receive the credit for keep- 
ing this type of anesthesia alive until it 
could be made more popular by the recent 
work of Labat and Pitkin. To the latter 
two must be given the prestige of populariz- 
ing spinal anesthesia. 

More recent developments in the anes- 
thesia field include avertin and sodium 
amytal. These have been introduced during 
the past three years. Ethylene was first 
used by Dr. Arthur Dean Bevan in this 
country. This was in 1923. So much for 
the synopsis of anesthetic history. 


The actual selection of the best anes- 
thetic for a given type of patient and given 
type of pathological condition is, as a rule, 
not difficult, but occasionally, is a very 
hazardous affair. 

It is unquestioned that the most impor- 
tant person connected with the surgical 
operation is the patient himself. The sur- 
geon is under obligation both to the 


patient and to himself to avail himself 


of every known thing that modern science 
has to offer to minimize the risk of the 
operation. In the recent past we only had 
a choice between ether, chloroform, and 
nitrous oxide with oxygen, and each 
patient and his surgical condition had to 
accept one or the other of these. We are 
in a more fortunate position today and we 
must exercise judgment and care to give 
the patient the best available anesthetic. 
Our choice today lies between ether, 
chloroform, nitrous oxide, ethylene and 
local anesthesia, which include spinal 
anesthesia, and the basal anesthetics, 
sodium amytal and avertin. All of these 
have special usefulness. The day of a 
routine anesthetic has passed; the anes- 
thetist of the past has become a back 
number. No longer can one who is profi- 
cient only in the administration of inha- 
lation anesthetics be called a first class 
anesthetist. 

We can no longer make the patient fit 
the anesthetic, but must fit the anesthetic 
to the patient and pathology at hand. 

To approach the indications for the 
different types of anesthesia it is easier 
to take up each one separately. I am quite 
aware that the indications herein stated 
will seem rather conservative to one who 
acts and thinks more radically, and will, 
at the same time be looked upon by the 
ultra-conservative as most radical. 
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SODIUM AMYTAL 


[his preparation was first introduced 

o surgery by McCallum of Indianapolis 
‘ree years ago. It was to be injected 

‘ravenously. I have never seen anything 

it a patient to sleep as quietly and as 
suickly as this preparation when injected 
‘ntravenously. It enjoyed a sporadic popu- 
larity for a few months, but has generally 
been considered as unsafe when given 
intravenously. However, it does have a 
lield of usefulness. It has been extensively 
used of late in the dose of 6 to 12 grains 
two hours before operation and is given in 
» grain capsules by mouth. In this way 
morphine has, to some extent, been re- 
placed. In other words, it is now looked 
upon, not as an anesthetic, but as an 
hypnotic. It belongs to the barbiturates, 
such as luminal and veronal. Its field of 
usefulness is principally in conjunction 
with local anesthesia in any of its forms, 
although it is used extensively In con- 
junction with nitrous oxide and ether for 
abdominal work. In the latter it reduces 
the quantity of inhalation anesthetic nec- 
essary. There are no contraindications 
to its use (except idiosyncrasy), but it has 
two disadvantages, or better, untoward 
reactions. After the operation patients are 
very apt to have a lowered temperature 
2 or 3 points) and they frequently become 
irrational just before they come out from 
under its influence. 


AVERTIN 


[his preparation has been used for the 
st four years. Chemically, it is tribro- 
ethyl alcohol. It is always given by 
tum In a 3 per cent solution and in 
dosage of 80 to 120 mg. of the crystals 
each kilogram of body weight and it is 
en one-half hour before operation. 
action is very rapid. The patient passes 
‘etly into the unconscious stage without 
struggling. The maximum stage of 
esthesia is reached in about twenty 
nutes and it lasts from four to six hours. 
nplete anesthesia can be obtained, but 
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it is desirable only to obtain unconscious- 
ness from which the patient can be aroused 
and then supplement this anesthesia with 
nitrous oxide, ether or local anesthesia. 
In other words, avertin is to be used only 
as a basal anesthetic and not as a full 
surgical anesthetic. Its special field of 
usefulness is for operations about the 
head, neck and chest. A cautery may be 
used with safety. It will, no doubt, com- 
pletely replace ether-oil-colonic anesthesia 
because of its simplicity of administration. 
It is also useful for extremely nervous 
patients in that they are put to sleep in 
their own bed and awake after the opera- 
tion is over, with no memory of the trip 
to the operating room and the period of 
waiting in the anesthetic or operating 
room. 

It is absolutely contraindicated in four 
conditions: 

1. Hepatic disease, including jaundice 
of all types, but not gall-bladder disease. 

2. Acute nephritis or other diseases of 
the kidney in which its function is serious!) 
interfered with. 

3. Local rectal irritation of any type. 

4. Acute pulmonary disease and active 
tuberculosis. 

Both sodium amytal and avertin cases 
require intelligent nursing service until 
reaction occurs and for this reason their 
use will be restricted. 


ETHYLENE 


This preparation is a gas and is admin- 
istered in the same manner as _ nitrous 
oxide. It is an excellent general anesthetic 


and stands between ether and nitrous 
oxide from the standpoint of muscle 


relaxation. It does not have the same dele- 
terious effect on the heart and _ blood 
vessels as does ether and nitrous oxide 
and does not irritate the kidneys as does 
ether. Were it not for its explosiveness 
it would probably be the safest and most 
satisfactory general anesthetic. Its explo- 
sive properties may have been exaggerated 
and statistics are now being gathered to 
try to show that it is no more explosive 
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than ether and nitrous oxide. This is a 
very serious matter and until some more 
positive method of preventing its explosion 
can be found it is wise to take no chances. 
I have always had an uneasy feeling when 
I happened into an operating room in 
which it was being used. 


LOCAL ANESTHESIA 


There are three forms of this type of 
anesthesia, differing in the method of 
induction: 

1. Local Infiltration, that is the injec- 
tion of the anesthetic solution directly into 
the tissues of the field of operation. 

2. Regional field block, the injection 
about the nerve roots going to a special 
part of the anatomy and at a distance 
from the field of actual operation. 

Examples: Brachial plexus block, cervi- 
cal plexus block, paravertebral block of 
thoracic or lumbar nerves. 

3. Spinal block, the injection of the local 
anesthetic into the subdural space and its 
admixture with spinal fluid and thus 
anesthetizing the nerve roots in their 
intradural position. 

The indications for use of local anesthesia 
in any of its forms are not easy to state 
because it depends on two variable factors, 
(1) the psychic state of the individual, 
and (2) the skill of the surgeon in the 
induction of local anesthesia. It is a very 
common observation that the surgeon 
who is skilled in the administration of 
local anesthesia uses it for many cases 
for which the indication does not appear 
clear cut. In other words, the more skillful 
one becomes in its administration the more 
frequently it is used. 

In general the indications for local 
anesthesia may be stated as follows: 

1. For operations of a very minor nature: 
warts, moles, sebaceous cysts, etc. 

2. For surgery of patients of advanced 
age. They do not, as a rule, react as well 
under inhalation anesthesia. 

3. In advanced dehydration states as 
seen in intestinal obstruction (acute and 
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chronic), hemorrhage, shock, prolonge 
illness associated with pyrexia. 

4. When acute pulmonary patholog 
exists, whether the operative procedur 
is aimed at the pulmonary lesion or a 
some unassociated lesion. 

5. For operations in patients havin 
metabolic disorders involving the gland; 
of internal secretion: diabetes mellitu 
and thyrotoxicosis. 

6. When there is some other patholog\ 
which makes inhalation anesthesia hazard- 
ous: acute nephritis, myocarditis of ad- 
vanced degree, hypertension. 

Because of the fact that local anesthesia 
is so much in use today I am going into its 
field of use in a more specific way. 

Local infiltration anesthesia: this has 
such a varied field of usefulness that a 
complete list of all the operations per- 
formed under it would be tiring. Almost 
any operation in the body can be done 
under this form of anesthesia when every 
other form may be contraindicated. It is 
not a good form of anesthesia for any 
operation in children. Fortunately we 
seldom have to give serious thought to 
anesthesia in children for they react very 
well to any of them except local. 

Since regional field block and _ spinal 


anesthesia have been perfected the field of 


usefulness for infiltration anesthesia has 
become limited. 

Regional field block anesthesia is par- 
ticularly useful for the following operations: 

1. Rib resections for empyema: anes- 
thesia of the nerve along the rib to be 
resected and in addition the nerve above 
and below. This is best done about 4 cm. 
from the spinous processes. 

2. Thyroidectomy: in this instance the 
second, third, and fourth cervical nerves 
on both sides are injected at their exits 
from the spinal foramina. This obviates 
injecting into the field of operation an: 
also allows painless traction on the glanc. 
It does more than give surgical anesthesi: 
for it anesthetizes the upper two of the 
cardio-accelerator nerves on each side and 
thereby causes a slowing of the heart rate, 


| 


w Serres Vor. XVI, No. 1 


very important point when one Is operat- 
‘.¢ for thyrotoxicosis. The operation is 

ade technically easier than under inhala- 
‘on anesthesia because the latter causes 

enous congestion of the veins of the neck 
nd thyroid gland. Preliminary hypnosis 
luminal grains 10 or sodium Amytal grains 
) or avertin) or narcosis (morphia) should 
be used in addition. 

3. Tonsillectomy: when because of any 
contraindication to ether, regional block 
of the superior and inferior poles gives 
excellent anesthesia. A more perfect dis- 
section is usually possible than when ether 
is used. I do not advocate its routine use, 
and, in fact, employ it in a very small 
percentage of cases. 

4. Brachial plexus block: that is the 
injection of the solution underneath the 
fascia covering the brachial plexus. This 
produces excellent anesthesia and can be 
used for operations on the arm distal to the 
insertion of the deltoid muscle. Its partic- 
ular usefulness is for amputation for 
diabetic gangrene of the fingers and in 
operations on patients who are not fit 
subjects for inhalation anesthesia. The 
more minor operations can be done under 
infiltration anesthesia instead. 

5. Paravertebral anesthesia: the injec- 
tion of the nerve roots on either side of the 
spinal column will allow any operation to 
be done on the chest or abdomen. For 
operations below the diaphragm spinal 
anesthesia is easier of accomplishment and 
more satisfactory, but it is an excellent 
method for thoracic operations, other than 
Oreast amputation. 


SPINAL ANESTHESIA 


The introduction of the solution into the 
‘ubdural space of the spinal canal. The 
‘troduction is accomplished through a 
mbar interspace (second, third, or fourth), 
elow the termination of the spinal cord. 
he perfection of this form of anesthesia 
ias been one of the great advances in 
urgery during the past five years. It has 
vecome the routine anesthesia for certain 
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Operations in the majority of the great 
clinics in this country. 

Indications: 

1. Intestinal obstructions of all forms. 
Prostatic and other bladder trouble. 
Urinary extravasations. 

Surgery on diabetics. 

Surgery on the tuberculous. 

In presence of acute respiratory 
diseases associated with acute abdominal 
disorders. 

7. Major amputations of the lower 
extremities. 

To those who are spinal anesthesia- 
minded the field is much broader. Some 
use it routinely for all operations below 
the diaphragm. It does have many points 
of advantage in surgery of the abdomen. 
The principal advantage is the relaxation 
of the abdominal wall and contraction 
of the intestines. It has been colloquially 
said that the abdominal wall is obliterated 
by its use. Of course, relaxation of the 
abdominal wall and contraction of the 
intestines make for easier operating and 
the avoidance of trauma by retractors 
and by gauze packs. Most intra-abdominal 
operations can be done under spinal anes- 
thesia without the necessity of placing 
any abdominal pads. This is naturally 
reflected in the lessened number and 
chare <er of postoperative adhesions and 
the abdominal relaxation is reflected in 
the smaller number of incisional hernias. 
Therefore, in addition to the actual indica- 
tions for its use, spinal anesthesia has 
special usefulness for the following 
conditions: 

1. Rectal work, hemorrhoids, fistula, 
tumors, etc. The rectal sphincter rarely 
requires any dilation because it is so 
relaxed. 

2. Perineal and vaginal operations. 

3. Surgery of the intra-abdominal female 
reproductive organs. 

4. All major genitourinary surgery. 

5. For treatment of fractures of the 
lower extremities, whether closed or open 
reductions, or debridement of compound 
fracture. Muscle relaxation allows an ease 
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of reduction that cannot be appreciated 
unless seen. 

For any operation below the dia- 
phragm requiring as much as an hour and 
a half to complete. Radical operation for 
cancer of the stomach, small intestines or 
colon. 

The question of heart disease and spinal 
anesthesia can be summarized by stating 
that when ether and nitrous oxide are 
contraindicated, then spinal anesthesia is 
indicated. This rather broad statement 
needs some explanation, however. A pa- 
tient with decompensation of the heart 
muscle cannot breathe with the head lower 
than the feet; in fact, a prone position 
may not be compatible with life. In these 
cases a heavy solution must be used so 
that the patient’s head and shoulders can 
be raised. The question of choice of anes- 
thesia in these cases is hazardous at least. 

With regard to the blood pressure and 
spinal anesthesia we can give spinal anes- 
thesia for lower abdominal operations with 
a systolic reading as low as 80 or go, but 
it should be at least 100 systolic for upper 
abdominal operations. A very high pulse 
pressure, that is, when the pulse pressure 
equals or exceeds the diastolic pressure, 
is a bad risk for spinal anesthesia, but these 
cases can be taken safely through the 
procedure with due care on the part of the 
anesthetist. 

There are actually few contraindications 
to the use of spinal anesthesia but they are 
absolute. These are three in number: 

Infections in the region of the site 
for lumbar puncture. It matters not how 
slight the infection, even a pimple must 
be absolutely respected. 

2. General septicemia, a positive blood 
culture should not be the deciding factor. 
If negative it does not mean that you can 
assume septicemia to be absent. A clinical 
septicemia is sufficient contraindication. 

3. Cerebrospinal: tuberculosis, syphilis, 
meningitis, tumors, turbid fluid regardless 
of its cause. 

Relative contraindications to the use of 
spinal anesthesia are: (1) shock, (2) blood 
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pressure below go systolic, (3) operations 
above the diaphragm. 

Spinal anesthesia has no irritating effect 
on any of the vital organs. The kidneys, 
lungs, liver, heart and brain are unaffected; 
in fact, the heart is more apt to have a 
period of rest while the patient is under 
the effect of the solution. 


OTHER USES OF ANESTHETICS 


Aside from the surgical uses of the anes- 
thetic or hypnotic preparations mentioned 
in this communication, there are particular 
fields for their usefulness in medicine and 
for diagnosis and obstetrical deliveries. 
Avertin or sodium amytal are useful in 
the treatment of tetanus, strychnine 
poisoning, rabies, meningitis, gallstone 
and ureteral colic, gastric crisis, delirium 
tremens, status epiplepsus and wherever 
sleep and relaxation become a necessity. 
Avertin has been recommended for con- 
trolling eclamptic convulsions, but because 
of the associated liver or kidney damage, 
or both, it must be regarded as unwise 
inasmuch as both of these conditions 
contraindicate its use. We have used 
sodium amytal intravenously to produce 
hypnosis in postoperative pain or insomnia. 
We can also theoretically see a field of 
usefulness In certain of the excitation types 
of insanity. 


Type of Anesthesia Times Used 


Nitrous oxide with ether.............. 14 


The position cccupied by nitrous oxide 
and ether is still of major importance and 
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an average general surgical service one 

these would probably be used more 

quently than any of the newer forms. 
his can be best illustrated by a glance 

the table shown on page 76 which repre- 
ents a total of 113 anesthesias given during 
ten-week period on a public ward service 
Drs. Taggart and Johnson). 


CONCLUSION 


It might be well to emphasize that all 
of the work being done today on the anes- 
thesia question is in answer to the state 
of dissatisfaction that has always existed 
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about the known anesthetics. We are 
searching for an ideal anesthetic. There 
probably never will be such a thing for the 
simple reason that routine has no place in 
anesthesia. We will, no doubt, have better 
anesthetics than we possess today, but 
we will never reach the stage where all 
types of patients and the pathology 
that they present can be made to fit any 
one type of anesthesia. We are men of 
science, not artisans, and we will always 
be confronted with the same problem so 
aptly stated by Pottenger, “There is a 
patient who has the disease as well as the 
disease which has the patient.” 
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ELEPHANTIASIS OF THE SCROTUM 
OPERATIVE TECHNIQUE* 


James I. Knott, M.D., AND Justus B. Ricg, M.D. 


FIRESTONE PLANTATIONS, LIBERIA, WEST AFRICA 


LEPHANTIASIS of the scrotum is 
primarily a disease of the skin. The 
tumor consists of a hard bark-like 


be kept in bed before operation, for when 


the mass is supported, the fluid in the 


tumor drains upward and invades the skin 


Fic. 1, Case 1. Position of patient on table with feet 
supported on chairs. 


layer of dense hypertrophied skin, enclosing 
a mass of blubbery, fluid-distended, areolar 
tissue. In this mass are the penis and testes. 
The penis is always in the upper part of 
the mass near the pubis. The testes are 
deep in the mass and are held there by the 
gubernacula. The skin of the prepuce and 
the shaft of the penis have been drawn 
forward over the glans and form a skin- 
lined tube from the glans to an external 
opening on the front of the tumor mass. 
There is usually a definite palpable de- 
marcation between the normal and the 
elephantoid skin. 

The most suitable case for operation is a 
large tumor with a long pedicle of normal 
skin which can be utilized for flaps to 
cover the shaft of the penis and to recon- 
struct the scrotum. The patient should not 


Fic. 2, Case 1. Patient five days postoperative. Thiersch 
grafts on shaft of penis. 


to be used for flaps and obscures the 
palpable edge of the elephantoid skin. 

The case which has no pedicle is more 
difficult. One must remove all the involved 
skin even though there is not enough left 
for flaps. The causative agent of the 
disease, the filarial worm, is in the ele- 
phantoid tissue. The basic principle is to 
remove the worm-bearing tissue. A good 
working hypothesis is that the disease is an 
inflammatory or urticarial irritation from 
the worm and its secretions. It is much 
easier to explain the good results from 
operation on this basis than on one of 
lymphatic obstruction. If the testes are not 
greatly enlarged by hydroceles, one can 
dissect up the skin of the thighs on each 
side of the perineum and get enough skin 
to cover them. In dealing with filarial 


* Submitted for publication May 12, 1931. 
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lroceles, one should excise the whole mass to the opposite side one gets beautiful 
for the filaria are in the sac wall. exposure of the field, and escapes the 
iersch grafts are very satisfactory for awkward handling and lifting of the tumor 


Fic. 3, Case 1. Large elephan- Fic. 4, Case 11. Tumor removed. Fic. 5, Case 11. Final result. 
tiasts of scrotum; weight, 130 Ib. Penis under skin of abdomen 
with only glans exposed. 


covering the shaft of the penis, and give that is so troublesome and unavoidable 
a very good immediate cosmetic and func- with the lithotomy position. 
tional result. These grafts will take in 100 The patient is under local, spinal, or 
r cent of cases if done at the time of rectal ether anesthesia. The skin has been 
eration. One should remove all the loose scrubbed with soap and water. On the table 
reolar tissue and graft directly on the _ itis painted with 5 percent tincture of iodine 
re fascia of the penis. Dress with vaseline and the field draped with sterile linen. The 
Ze. limits of the elephantoid skin are marked 
'emorrhage, shock from too prolonged with a shallow knife cut. The first incision 
rating time, and infection, are the is a vertical one over the pubis down to 
esirable complications to guard against. the rectus fascia. The penis is dissected 
e most helpful factor in preventing these, out, working down from its base to the 
ie position of the patient on the operat- glans. The skin lined tube beyond the glans 
table. The patient lies on a horizontal is clamped across and divided between two 
le with his legs over the sides and his hemostats. This frees the penis and it can 
supported on chairs. By rolling the be brought up onto the abdomen. Next 
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each cord is picked up at the external 
ring and followed down to the testes. 
These are freed by cutting the gubernacula. 
Hydroceles are very frequently present, 
also hernias. Repair them at this stage. 
So far only one incision has been made and 
the field is still sterile. Often the entire 
operation can be done without cutting into 
elephantoid tissue. Next deepen the skin 
incisions along the preliminary knife mark. 
Cut only through the skin. Then one finds 
a cleavage plane and the skin flaps can be 
turned back with very little bleeding. 
Dissect the flaps well back onto the thighs 
in the perineum and several inches onto 
the abdomen above the pubis. Starting 
over the lower abdomen, cut the attachment 
of the tumor cleaning off everything down 
to the bare fascia of the lower abdomen and 
the bare muscles of the urethra and the 
perineum. Take care not to open the urethra 
or the rectum. If no ragged tabs of tissue 
are left, healing is very prompt even though 
infection and suppuration should occur 
Place the testicles in the perineum one in 
front of the other instead of side by side, 
and tailor the skin flaps to cover them 
properly. Close with a double line of 
interrupted catgut sutures. Dress daily. 
Drain if indicated. 

Another technique for covering the shaft 
of the penis when there is not enough good 
skin for flaps, is to place the penis in a 
tunnel under the skin of the abdomen. 
The glans is brought out through a small 
incision. At a second operation under 
local anesthesia, the penis is freed. 


Elephantiasis Aprit, 103 

These patients are potent and ever 
testis should be conserved no matter hoy 
flattened or worthless it appears. 

The large cases with the tumor weighin; 
50 to 75 lb. are spectacular, but most o 
one’s cases will be the early ones in whic! 
the patient is having periodic attacks o! 
elephantoid fever and swelling. During an 
acute attack, the entire scrotum and the 
skin of the shaft and prepuce are hot anc 


swollen and have all the appearances of 


cellulitis and lymphangitis. Do not operate 
during an acute attack. The swelling wil! 
partially subside after the temperature 
goes down. Save enough of the skin of the 
scrotum to cover the testes but remember 
that the less of this skin that one leaves 
the less are the chances of recurrence. 
Thiersch graft the penis. If this is the 
only focus of filaria, the patient will 
be cured. 


SUMMARY 


The operative procedure for elephantiasis 
of the scrotum is described. The most 
important feature is the position of the 
patient on the table. The patient lies on a 
horizontal table with his legs hanging over 
the sides and his feet supported on chairs. 
Rolling the tumor to the opposite side 
gives good exposure and obviates handling 
or lifting the tumor. The penis and testes 
are dissected out through an incision over 
the pubis and the operation is usually 
completed without cutting into elephantoid 
tissues. 
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SUBUNGUAL EXOSTOSES 
REPORT OF TWO UNUSUAL CASES* 
ArTHUR D. Kurtz, M.D., F.A.C.S. 


PHILADELPHIA 


¥N 1926 certain observations in regard to son to the number noted upon the bones of 
these interesting growths were reported.! the feet, the number noted upon the hands 
Since that time 60 more cases have is negligible, personal records show but 


Fic. 2. Fully ossified subungual exostosis, clinically 
occupying most of nail bed. 


three, these were in the same location, 
Fic. 1. Early cartilagenous stage of subungual exostosis, viz: in the middle of the edge of the artic- 
clinically well developed. ulating surface of the first metacarpal bone 
directly beneath the tendon of the flexor 

been seen, making a total of 102 cases, all _ pollicis. 
of which with the exception of two have 2. Anatomic location: They occur either 
been operated upon, with this amount of on the tibial side of the distal phalanx 
material to study certain facts have be- or in the center, few exceptions to this 


come more apparent. rule occurring. One of these cases is re- 
1. Distribution: The greater number ported in this paper. 
occur on the large toes, as a unilateral 3. Etiology: In our former series we 


ndition; so far not a bilateral case has _ were suspicious of infection playing a réle 
een seen; they have been noted upon in certain cases, but in this latter group 
| of the other toes except the fifth, but there has been a uniform history of trauma, 
no Instance has more than one been this has been so uniformly present that 
ted on the same individual. These we believe it to be the paramount if not 
wths are apparently limited to the the only factor in the determination of 
dal digits, no case has been personally these growths. That an individual tendency 
served nor to my knowledge reported toward exostosis formation exists seems 
‘ecting the fingers. This would seem to plausible, as all cases of trauma to the 
r out a clinical fact that in general great toes do not develop exostoses. 
stoses are more often seen on the lower Clinically, it would seem that a similar 
n on the upper extremities, in compari- predisposition exists in the formation of 
Nurtz, A. D. Subungual exostoses. Surg., Gynec., exostoses other than the = under dis- 
, 43: 488-490, 1926. cussion. That short or ill-fitting shoes play 
From the Orthopedic Department, Jefferson Medical College, Phila. Submitted for publication August 31, 1931. 
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a part is very doubtful, as all of these 
patients have a distinct remembrance of a 
specific accident. 


Fic. 3B. 
Fic. 3. Case 1. Subungual exostosis. 


4. Sex: The female has predominated in 
the ratio of 5:1, that the clumsiness of 
dancing partners is a prominent factor Is 
borne out by the number who report that 
the toes were heavily trodden upon while 
dancing. Other accidents such as dropping 
heavy articles upon the toe or having the 
toe trod upon while in public vehicles or 
places are common. 

5. Age: The period of life given over to 
social and athletic activities is the time that 
most of these growths occur. 

6. Treatment: That the treatment is 
definite and that cure is certain is shown 
in this last series of cases; there has not 
been a single recurrence noted. Removal 
under local anesthesia by a small gouge, 
occasionally if well marked ossification Is 
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present, reenforced by a mallet, leaving th 
smaller cavities to granulate and packin; 
the larger ones for a period of forty-eigh 


Fic. 4. Case 11. Subungual exostosis. 


hours ts all that is necessary. There is no 
excuse for general anesthesia, wide ex- 
posure and consequent mutilation; some 
cases have been seen in which this was 
done and the end result has been anything 
but satisfactory. 

Two cases are appended to show (1) 
the size of the mass and its long duration 
in the one and (2) the location and size 
in the other. 


Case 1. L. W., aged twenty-six, single, 
housemaid, German, in America about one 
year, remembers that while dancing eight 
years ago with a large and heavy male, he 
trod upon the right great toe. The reaction 
was severe causing total disability for two 
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eks. Shortly thereafter, without complete 
ssation of the tenderness, the nail became 
oublesome, this was treated by several 
ractitioners for ingrown nail, the entire nail 

ing removed several times, with no relief. 
he growth which had appeared soon after 
he onset of the trouble continued to grow, 
yut time after time was passed by as having 
no bearing upon the discomfort and disability. 
The growth was removed by the usual tech- 
nique fifteen months ago. There was rapid 
healing, and no recurrence of either the pain 
or the growth. 


Comment: It seems almost unbelievable 
that some one, in eight years’ time, had 
not radiographed the toe or awoke to the 
realization that it was not a nail condition. 


Case M. S., female, white, single, 
house duties, American. Trouble began eight 
or ten years ago following the dropping of a 
heavy weight upon the right great toe. Pain 
was on the lateral side of the great toe, accom- 
panied by local tenderness. The nail has been 
removed twice in this time for ingrown nail. 
The entire end of the toe is enlarged, there is a 
reduplication of the normal lateral soft tissues 
of the nail margin, this reduplication being 
free at the proximal end, giving the appearance 
of fleshy tumor, attached at its distal extremity. 
The entire mass is bony hard and _ tender. 
The shoe has been worn “‘cut-out”’ over the 
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mass for the past two years. X-ray showed 
an exostosis originating from the lateral 
(fibular) side of the phalanx, extending laterally 
and mushrooming at its free end. Under local 
anesthesia a gouge was entered between the 
free skin and the toe, pushed forward and 
toward the phalanx until the latter was reached. 
A mallet was necessary to complete the removal 
en masse, with the overlying soft tissues, the 
nail not being disturbed except on the lateral 
edge. The cavity was packed for forty-eight 
hours. Granulation then occurred, and three 
months later the toe had resumed its normal 
aspect and was painless. 


Comment: Immediate radiography solved 
a problem that at first presented some 
doubt as to the diagnosis, and there is no 
question in my mind that had the toe been 
radiographed several years before that the 
diagnosis would have been made and 
considerable suffering saved the patient. 

Experience has taught that in a case of 
pain and tenderness involving a_ toe, 
particularly the large one, that immediate 
radiograph, unless the case is plainly 
evident, should be taken. In the early 
cases some confusion may arise because 
ossification has not occurred, but if these 
toes are radiographed in two planes fewer 
diagnostic errors will occur. 
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ATONY OF THE BLADDER 
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HE relief of obstruction of the neck 

of the bladder has as its object the 

restoration of the urinary function 
so that spontaneous urination is reestab- 
lished with the resulting relief of symptoms, 
the cessation of the residual urine and the 
resulting clearing up of the infection. 
Whether the obstruction be due to lateral 
lobe hypertrophy, bars or contractures 
the objectives mentioned here are obtained. 
Occasionally a few pus cells remain in the 
urine, or a dram or two of residual persists 
for a short time as well as a slight frequency 
of urination, all of which are minimal and 
generally clear up with after-treatment. 

Failure of urination to become reestab- 
lished so that the patient must again 
use a catheter, with the prospect of a 
catheter-life before him, is an occurrence 
of great rarity. The factors that contribute 
to this failure, such as an overlooked 
middle lobe, a diverticulum, an overlooked 
stone or an overlooked carcinoma of the 
prostate, are the relatively common causes, 
but to review them here would be unneces- 
sary since they were not present in our 
case. 

The failure of urination to reestablish 
itself so that postoperative retention re- 
sulted, can be explained in one of three 
ways: (1) That the operation failed in 
that the obstruction was only partially 
or incompletely removed; (2) that some 
overlooked lesion of the central nervous 
system was responsible for the patient’s 
present condition, or (3) that the patient’s 
present condition is due to atony of the 
bladder, due to disease of the bladder 
muscle itself. 

In a patient under the care of one 
of us (H. L. K.) this problem was pres- 


com- 


ent. The obstruction had _ been 
pletely removed as subsequently proved 
by autopsy. A very careful examination 
of the central nervous system before and 
after operation failed to demonstrate 
the presence of organic disease of the cen- 
tral nervous system. Because of the rela- 
tively great rarity of this occurrence it 
seems desirable to report the following case. 


CASE REPORT 


W. D., male aged seventy-seven years, 
married, referred by Dr. Donald P. Abbott, 
admitted to the Presbyterian Hospital of 
Chicago, May 6, 1928. 

Previous History. Negative, usual childhood 
diseases. 

Family History. Negative. 

Present Complaint. Shortness of breath on 
exertion for four months. Swelling of the 
right leg, ankle to knee, for ten years. These 
symptoms came on gradually; they have never 
become so severe as to preclude the patient 
from performing his usual occupation. 

Urinary Svmptoms. There were no urinary 
symptoms. At rare intervals the patient Is 
obliged to void once and sometimes twice at 
night. No frequency, dysuria, hesitation, 
urgency, dribbling, or trouble in stopping or 
starting the stream. A normal quantity of 
urine was invariably passed. Forty years 
ago, during an attack of dysuria, he passed 
brick-dust urine which lasted only a few days. 
Since that time he has never exhibited any 
symptoms. 

Physical Examination. Head, neckand lungs, 
negative. Heart, left border extends slightly 
beyond the midclavicular line; the right 
border is within normal limits; a soft blowing 
murmur is heard at the apex; the heart rate 
is 84 and the rhythm regular. 

Abdomen. Protrusion more forward than 
lateral, particularly manifest in the lower 
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rtion of the abdomen. A region of suprapubic 
lIness extending from the symphysis to the 
phoid and within three fingersbreadth of 
ther iliac spine is present. The patient 
ing on his right side discloses six fingers- 
readth of tympany on the left side. Because 
iliness was so high and extended so far 
terally with shifting tympany on the sides 
idicating the clinical picture of an ascites, 
the differentiation between ascites and such 

n enormous bladder retention was called for, 
especially on account of the absence of urinary 
symptoms. In order to exclude ascites a 
catheter was passed, demonstrating that we 
vere dealing with an over-distended bladder 
and not with an ascites. 

Spleen. Not palpable. Liver, dullness normal. 

Rectal Examination (H.L.K.). Thesphincter 
tone is good. The prostate is broad and flat. 
No evidence of lateral lobe hypertrophy. 
Seminal vesicles palpable. 

Neurological Examination (Dr. D. P. Abbott). 
Pupils, equal, regular and react to light and 
accommodation. The plantar and_ achilles 
reflexes, normal. The knee-jerks, equal and 
normal. No ankle clonus. Babinski sign, 
negative. Pain, thermal and touch sensation 
of the lower extremities, normal. No disturb- 
ance of deep muscle sense. 

Blood Examination. 

Red cells............ 4,200,000 
Leucocytes.......... 18,000 
Hemoglobin......... 80 per cent 

Blood Pressure. Systolic 168; diastolic 112 

Blood Chemistry. 


19.4 
Non-protein nitrogen............ 43.2 
CO: combining power........... 45.8 
Blood 509.0 


Wassermann and Kabn Tests. Negative. 

Urinalysis. Reaction, alkaline, albumin 0, 
sugar 0, blood o, leucocytes per cubic milli- 
eter, 300. Cultures B. coli communior and 
staphylococcus aureus. 

Electrocardiogram. Hypertrophy of the left 
eart with slurring and notching of the 

R. S. phase. 

Fluoroscopy (Dr. D. P. Abbott). Stomach 

a very marked transverse position as if it 
ere pushed up. Fluoroscopy of the colon: 

© upper portion of the rectum compressed 
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and the sigmoid narrow for a distance of 2 or 
3 in. The remaining bowel negative. 

Roentgen-ray Examination of Chest. Nega- 
tive except for calcified glands in the left hilus. 

Catheterization. A No. 12 French catheter 
was passed into the bladder and 21% oz. of 
urine withdrawn every hour for the first 
twenty-four hours and then 3)4 oz. every hour 
for the following eight days. In other words, 
gradual decompression was carried out over a 
period of eight days before the bladder was 
finally empty. 

Cystoscopic Examination (H. L. K.). The 
cystoscope encounters an obstruction at the 
bladder neck which is somewhat edematous, 
this, no doubt, being caused by the indwelling 
catheter. A median bar is seen, behind which, 
on the right side in the region of the right 
ureteral orifice, the opening of a small divertic- 
ulum is seen. There is a very generalized 
trabeculation. 

A second cystoscopic examination, a few 
days later, verified these findings. 

Operation (H. L. K.), June 28, 1928 (sacral 
anesthesia). Suprapubic cystotomy. The blad- 
der was enormously thickened, the walls 
measuring about 34 in., extended midway 
between the umbilicus and xyphoid. It was 
opened in the usual way, but it was difficult to 
see the entire interior because the walls “‘kept 
falling” into the cavity. The bladder neck was 
open and the prostatic urethra was felt to be 
large. The median bar was resected and the 
prostatic urethra again explored, but nowhere 
could any signs of intraurethral lateral lobe 
hypertrophy be found. 

Postoperative Course. Uneventful. Patient was 
discharged, August 10, 1928. 

Subsequent Course. Following the operation, 
the patient was never able to urinate and an 
indwelling catheter had to be used. On August 
20, 1928, he was again cystoscoped but no 
obstruction at the bladder neck was seen. Left 
the hospital a few days later with an indwelling 
catheter which he continued to wear until his 
death, four months later, due to an influenza] 
pneumonia. 

Autopsy (C. Apfelbach), Anatomic Diagnosis. 
Marked sclerosis of the coronary arteries with 
calcification; multiple scars of the wall of the 
left ventricle; marked hyperemia and edema 
of the lungs; right hydrothorax; huge dilata- 
tion of the stomach; marked hypertrophy of 
the wall of the urinary bladder; superficial 
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diverticula of the urinary bladder; scar of the 
prostatic portion of the urethra; edema of the 
interureteric ligament; extensive fibrous peri- 
cystitis; left hydroureter; senility; Paget’s 
disease. 

Description of the Urinary Organs. The 
maximum circumference of the fundus of the 
urinary bladder is 50 cm. and from the top 
to the beginning of the prostatic portion of the 
urethra 37 cm. No obstruction in the penile 
portion of the urethra. The prostatic portion 
is slightly curved, the convexity being to the 
left. There is a scar in the back wall of the 
prostatic portion of the urethra where it joins 
the urinary bladder and the maximum cir- 
cumference at this point is about 20 mm. At 
the junction of the urethra with the bladder 
there is a thin light gray area of scar tissue the 
result of the operation. The interureteric 
ligament averages about 1.5 cm. in diameter 
on the left side and 1 cm. on the right. A 
diverticulum is seen in the back wall, its 
opening oval, 2 X 1 cm., and the lower margin 
is 2 cm. superior to the opening of the left 
ureter. There are other superficial pouches in 
the wall of the urinary bladder, one at the 
fundus admitting the tip of the index finger. 

The left kidney has been reduced to a huge 
hydronephrotic shell. The kidney substance 
averages 6 to 7 mm. in width everywhere. 
No obstruction at the mouth of the left ureter. 
The right ureter is not dilated. The right 
renal pelvis, however, is large. The width of 
the cortex and the medulla of the right kidney 
is 15 mm. 


DISCUSSION 


The clinical picture as well as the subse- 
quent course of this case was unusual. 
The patient came to the hospital with no 
urinary symptoms; but on examination 
marked chronic retention was discovered. 
Thorough examination revealed no clinical 
evidence of central nervous system disease. 
At the time of operation great care was 
taken to remove all of the obstruction, 
and that this was done was proved by 
the autopsy. The bladder neck easily 
admitted three fingers. Following the 
removal of the median bar, the patient 
was unable to urinate. Similar cases, In 
which operation for possible prostatic 
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obstruction failed to remedy the retention, 
are reported by Asch, Walker, Geraghty 
and Casper. 

Two theories may be presented to ex- 
plain the failure of the operation to re- 
establish normal urination: (1) a muscular 
lesion, (2) a nerve lesion. In favor of the 
former is the fact that no evidence of 
central nervous system disease could be 
found although examinations were made 
with the object of trying to explain the 
chronic retention on a neurological basis. 
There may have been some disease of the 
peripheral nerves; but would this persist 
for so many years without showing some 
signs that could be recognized clinically? 
Is it not possible that an obstruction ex- 
tending over a period of years with such 
marked retention would produce so severe 
a degree of muscle atony that even though 
the obstruction was removed, the bladder 
muscle would lose all its power of con- 
tractility? Furthermore, arteriosclerosis, 
so well defined in other parts of the body, 
as in this case, might produce changes 
in the bladder musculature that would 
cause a decided chronic retention or atony. 


SYNONYMS 


Various terms have been used to describe 
this clinical entity, among which one may 
mention, primary atony of the bladder, 
atonic bladder, idiopathic dilatation and 
atony, essential atony, and non-prostatic 
urinary retention, all of which terms 
describe a definite clinical entity of urinary 
retention, entailing neither the involvement 
of the central nervous system nor the 
mechanical obstruction to the outflow of 
urine. The fact that an obstruction was 
present and was operated upon, may 
modify to a certain degree the term used 
to describe the case under discussion. 


REVIEW OF THE LITERATURE 


With a wider knowledge of the subject 
of urinary obstruction, due in part to 
the development of modern diagnostic 
methods, a review of some of the earlier 
reported cases will undoubtedly institute 
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- inquiry as to whether some of them 
ily belong to this group, it being possi- 
perhaps highly probable, that some 
the earlier reported cases of so-called 
ue atony were caused by other lesions. 
|his statement is made because in the 
reports of earlier cases the significance 
of posterior valves of the urethra, as well as 
the significance of contractures and bars 
the internal urethral orifice, was not 
fully appreciated as factors in the develop- 
ment of chronic retention. Without an 
attempt to review all the cases in the 
literature, brief reference may be made 
to some of the authors who have contrib- 
uted to this subject. 

James Paget, in 1868, reported the case 
of a child four years of age afflicted with 
hypertrophy of the bladder in which there 
was no obstruction, and he suggested that 
the condition was caused by a temporary 
closure of the urethra from contraction 
of the compressors which did not relax 
at the time the detrusor and abdominal 
muscles contracted. This disagreement in 
musculature coordination occurred in 
adults; it was designated as a “‘stammering 
bladder.”’ Guyon, in his description, offered 
another explanation, stating that atony 
of the bladder was caused by a decrease 
of the life energy of the organ. This condi- 
tion, he thought, resulted either from a 
chronic intoxication or from premature 
wear and tear of the organ, which may not 
necessarily arise from an arteriosclerotic 
process. 

According to Zuckerkandl, it is not 
‘efinitely known whether retention of 
irine, in the absence of mechanical obstruc- 
tion and central nervous system disease, 
‘s an atrophic or degenerative change of 

e bladder muscle; hence, it is not def- 

‘tely known whether the atony is caused 

disease in the peripheral nerves. 

Shattock’s opinion is unusual. This 

ids that atony of the bladder may be a 

ngenital lesion, which he likens to 

iopathic dilatation of the esophagus, 
mach, or colon. Asch reports 11 cases 
oladder atony in which neither mechani- 
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cal obstruction nor involvement of the 
central nervous system was present. He 
states that trabeculation of the bladder is 
a dominant characteristic. Primary degen- 
eration of the bladder musculature either 
from disease of the nerves in the bladder 
wall, or in the ganglia themselves, is the 
cause, he thinks. 

Of still a different opinion is Walker, 
who describes the cause to be a lesion 
situated in the sympathetic reflex center 
of the hypogastric and hemorrhoidal 
plexuses. With but two exceptions, where 
the symptoms commenced after the age 
of forty, the majority of the 9 cases re- 
ported by him, revealed symptoms begin- 
ning under the age of thirty. Furthermore, 
a difference is noted between atonic 
trabeculations and trabeculations from 
urinary obstruction. In the former, the 
trabeculations are characterized by ex- 
treme fineness, regular branching, while 
the apex of the bladder remains relatively 
free; in the latter, the muscle ridges 
manifest thick and branching irregularities 
which sometimes involve the _ entire 
bladder. 

Bransford Lewis says that all so-called 
unaccountable atonies of the bladder 
are the result of incomplete diagnosis. 
Physical obstruction or a disturbance of 
the nervous mechanism controlling urina- 
tion should be held responsible for the 
causation where other causes are lacking. 

Geraghty regards the etiology as a 
peripheral neuritis. Some of his recorded 
cases failed to show evidence of a cord 
lesion in the post-mortem examination. 
In a case of atony, reported by Smith, 
this condition was a_ post-diphtheritic 
complication. 

Two distinct types of nerve lesions 
of the urinary tract are cited by Braasch: 

(1) Where definite clinical evidence of 
involvement of the central nervous system, 
denominated “‘cord bladder,” is present; 

(2) Where there is no disease of the 
central nervous system, the lesion appar- 
ently involving the terminal nerve supply 
only. This latter condition known as 
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atonic bladder is again divided into two 
types: (1) atony caused by motor disturb- 
ance, (2) atony resulting from motor and 
sensory disturbance. Braasch further ob- 
served a similarity in the cystoscopic 
picture of atonic bladder to spina bifida 
occulta bladder. Differential diagnosis in 
the case of bladder atony or slight prostatic 
obstruction, as well as in doubtful cases of 
contracted bladder neck, may _ cause 
confusion. 

In his study of the motor and sensory 
mechanism in 3 cases of bladder atony, 
Moore discovered an increase in bladder 
capacity with consequent loss of muscle 
tone and contractility, the sensory response 
varying from normal to complete 
anesthesia. 

Fronstein’s conclusions in 6 cases of 
bladder atony were that the condition 
might be caused by arteriosclerosis or 
secondary infection or local disturbance 
of the peripheral nerves. 

Wilson, Mallard, Tattersall, Vassalo, 
Stutzin and Gundrum were unable to 
explain the etiology in their several reports. 

In the case reported here the following 
facts presented themselves. | 

1. Repeated neurological examinations 
revealed no evidence of central nervous 
system diseases. 

2. A preoperative diagnosis of median 
bar obstruction was made and at operation 
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a median bar was found and completel\ 
removed; but the removal of the bar failec 
to reestablish urinary function and th 
patient led a catheter life. 

3. The autopsy findings revealed an 
enormous atonic bladder with no obstruc- 
tion to account for the complete retention. 
In view of the fact that this patient had 
been operated upon, a careful search was 
made, at the time of the autopsy, to see 
whether or not a mechanical obstruction 
persisted, and with this object in view 
the urethra was opened up and careful 
search instituted for the presence of valves 
in the deep urethra as well; but none were 
found. 

4. At the time of the autopsy the 
pathologist at once called attention to 
the greatly dilated and atonic bladder, a 
fact that was emphasized at the operation. 
A considerable part of the bladder kept 
falling into the wound during the operative 
procedures, and it was only by clearing the 
field that the operation could proceed. 

5. Since no disease of the central nervous 
system could be found, in all probability, 
the chronic distention caused by the 
obstruction which was removed at opera- 
tion led to a loss of tone and contractility 
of the bladder. Even after the obstruction 
was removed spontaneous urination was 
not reestablished because of the perma- 
nently damaged bladder muscle. 
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| HE occurrence of epitheliomata in 
psoriatic patients has been noted 
for many years. For a long time many 


. 1. Character of original lesion in markedly hyper- 
keratotic skin. 


ermatologists contended that this coinci- 
nce was indicative of a causal relation- 
ip between the two diseases. However, 

subsequent studies this controversy 
spears definitely to have been determined 
the negative by the consensus of those 
ialified to express opinions. Wile! after 


RESECTION OF ARSENICAL EPITHELIOMA. 
PLASTIC RECONSTRUCTION OF HEEL* 
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a review of the cases reported up to his 
time, concluded unequivocally that there 
were no known epitheliomatous forms of 


Fic. 2. Method of application of cast with window cut 
for examination of pedicle. 


psoriasis. He was also of the opinion that 
most of the cases which developed epi- 
theliomata had some previously existing 
epithelial disorders and that arsenic was 
the most potent individual factor in 
predisposing to the appearances of epi- 
theliomatous lesions in patients suffering 
from psoriasis. Though Hutchinson? has 
been given credit for first calling attention 
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to the relationship between the exhibition 
of arsenic and the appearance of epithelial 
neoplasms, an earlier observation appears 


Fic. 3. Microscopic section (110X) showing epithe- 
liomatous changes with typical “pearl” formation. 


to have been made by Paris.* The latter 
noted in an industrial district that the 
tin burners and copper smelters were 
“occasionally affected with a cancerous 
disease of the scrotum,” that “‘cows and 
horses lost their hooves and developed 
cancer of the rump, and that vegetables 
in the neighborhood of the smelters were 
affected.” 

Though this clinical observation, since 
confirmed by many others, was made as 
early as 1825, the actual mechanism of 
arsenic action in the production of epi- 
theliomata has, of course, never been 
explained. Most authors have held the 
opinion that the arsenic per se was merely 
a predisposing factor rather than the 
direct etiological agent in the production 
of epitheliomatous growths. A number of 
other factors such as trauma, exposure 
to sunlight, x-ray, etc. have by them been 
considered as the precipitating causes of 
the malignant changes in tissues made 
more susceptible by the previous effects of 
arsenic. The recent excellent work of 
Osborne* has thrown some light on this 
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question. As a result of careful micro- 
chemical studies of tissues by a perfected 
method of his own, he was able to demon- 
strate that the occurrence of the arsenic 
ion in quintavalent as well as in trivalent 


form was not only of chemical but also of 


biological importance. 


The arsenic in quintavalent compounds 
[such as Fowler’s and Donovan’s solutions! 
had a special affinity for structures of ecto- 
dermal origin, such as the epidermis, sweat and 
sebaceous glands and their ducts, hairs and 
hair follicles, and relatively less affinity for 
the blood vessels in the corium. The arsenic 
in trivalent compounds [such as arsephenamine] 
had a special affinity for the vascular structures 
such as small arterioles, and capillaries below 
the papillae, etc. Quintavalent arsenicals fre- 
quently produce pigmentation, keratoses, mild 
dermatitis, wrist drop and optic atrophy 
whereas trivalent arsenicals produce severe 
dermatitis, hemorrhagic encephalitis, and pur- 
pura ... I feel that the logical explanation 
for the development of epitheliomata is that 
the bulk of the arsenic is developed in the 
papillary and sub-papillary layers of the skin. 
It has been shown by Bing and Schulz that 
action of arsenic in the body is one of the 
oxidation and stimulation of cells. If that is 
the case, stimulation of the basal layer might 
well offer the explanation for the formation of 
epithelioma. 


In the case observed by us practically 
all of the factors which have been con- 
sidered as responsible for the development 
of malignant changes have been present. 
In addition to a history of long continued 
use of arsenic, our patient was subjected 
to infra-red and ultraviolet light, to 
chemicals both bland and irritating, to 
radium and the x-ray as well as practically 
everything else that has ever been sug- 
gested in the treatment of psoriasis. The 
question may well arise as to whether 
any one or rather the combination of any 
of these factors may not be considered 
the directly responsible agent. That the 
x-ray or radium alone was probably not 
the direct cause is evidenced by the fact 
that neither the tumor-bearing area nor 
any of the other portions of the skin 
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viously exposed to the x-ray showed 
en the faintest suggestion of telangiec- 
ia. On pathological examination of the 
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volvement of the lymph nodes three years 
after the appearance of the tumor. How- 
ever, though his case had enlarged lymph 


Fic. 4. End result. Showing extent of graft 


specimen, likewise, there was no evidence 
suggesting the probability of a cancer 
developing on the basis of excessive 
exposure to the x-ray. On the contrary, 
the picture presented was that of the typ- 
ical squamous-celled epitheliomata which 
[wing classified under the acanthomata. 
This type of tumor, the squamous- 
elled epithelioma with typical pearl- 
ormation, has invariably been reported 
other observers of this condition. For 
most part the appearance of this new 
wth has been looked upon with great 
boding because of its apparent malig- 
icy. Several cases have been reported 
which apparent involvement of the 
ional lymph glands took place. In a 
e reported by Sutton,® the clinical 
story somewhat resembled the one here- 
h presented. There was apparent in- 


and character of healing along suture line. 


nodes, no matastases were subsequently 
demonstrated, and Sutton observed, “It 
is said that this form of cancer does not 
affect lymph nodes.” To what to attribute 
the innocuous character of what is ordi- 
narily thought to be an extremely malig- 
nant tumor, we do not know. That the 
epitheliomata, like other tumors, vary 
in malignancy is a known fact. Broders*® 
attempted to classify epitheliomata of the 
skin on the basis of the degree of their 
cellular differentiation. He determined 
four categories, in each of which the 
malign nature of the tumor decreased 
with the increase of adult stigmata In the 
cells. In this sense, the appearance of 
typical pearl-formation is to be considered 
as indicative of the assumption of adult 
characteristics and of proportionately bet- 
ter prognosis. It is quite likely that the 
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very processes of arsenic stimulation, 
which have been held responsible for the 
appearance of the epithelioma, may part 
passu lead to early cornification and 
consequently restraint of tumor growth. 
It is this which probably justifies the 
clinical classification of arsenical epithel- 
iomata as a separate subdivision of the 
larger group of epidermoid carcinomata. 
In the case herewith presented, the ulcer- 
ating area on the heel which was subse- 
quently proved to be epitheliomatous in 
nature had persisted for about eight 
years without any evidence of matastasis 
or any evidence of local recurrence follow- 
ing excision. 


W. J. male, white, aged forty-nine, was 
admitted to the Hospital on April 24, 1929 
complaining of a chronic ulcer on the plantar 
surface of the left heel which had resisted 
treatment for a period of over eight years. 
While it is impossible to give the complete 
details of his long and varied therapeutic 
history, it will be interesting to know something 
of the course the case pursued over a period of 
some thirty years. During this long time he had 
been under treatment both here and abroad 
by various persons ranging in qualification 
from that of humble chiropodist to physicians 
of international reputation. During the first 
year of the disease he received local treatment 
with chrysarobin and mercury ointments and 
exposure to the x-ray. Between 1900 and 1921, 
when the ulcer on his heel first developed, he 
had intermittently taken Fowler’s solution in 
doses of from 5 to 15 drops three times daily. 
Between 1917 and 1919, in addition to the 
usual local treatment he was given injections 
of autoserum and blood, and neosalvarsan 
both intravenously and intraspinally. About 
1920, he developed an ulcer on the ball of the 
right foot which apparently yielded to treat- 
ment by ointments and powders. In 1921, a 
somewhat similar ulcer developed on the left 
heel. From the time of its appearance until 
he was first seen by Dr. Finklestein, he re- 
ceived x-ray, radium, ultraviolet, infra-red and 
gamma-ray light treatment without any local 
improvement. At times the ulcer appeared to 
be well on the way to healing, when again 
without apparent cause it would break down. 

Apart from the local dermal manifestations, 
the patient appeared to be in good health and 
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the physical findings were relatively norma 

On the third and fourth fingers of the left han 

there were two ulcers lying in markedly fissure 

hyperkeratotic skin areas. The soles of bot 

feet were covered by a _ thickened, roug! 

desiccated, fissured, hyperkeratotic skin. O 

the plantar surface of the left heel there wa; 
an ulcer about 2 inches in its largest diamete: 
(Fig. 1). The floor was covered by apparent}, 
healthy looking red granulation tissue, and 
throughout it were scattered elevated island 
of tissue covered by a thick epithelium. Th: 
edges of the ulcer were indurated and stee; 
but showed no gross evidence of malignancy. 
There were no signs of any involvement of th 
inguinal glands. The laboratory examinatio: 
of the urine showed about 1 mg. of arsenic i 
the total twenty-four hour specimen. The 
stool and sputum were negative. The hair 
which was markedly grayish was unfortunatel\ 
not examined for arsenic contents. 

Because the likelihood of malignancy did 
not suggest itself to us, and because we felt 
that possibly the healing of this ulcer had 
been delayed by weight bearing, it was decided 
to strap the ulcer area with adhesive and 
observe the progress after a two week period of 
bed-rest. When examined at the end of this 
trial period there was still no evidence of 
progress toward healing, and it was finall\ 
decided to excise the ulcer area in toto. On 
May 9, 1929, under general anesthesia, the 
skin and subcutaneous tissue over the plantar 
surface of the heel, extending from just behind 
the calcaneocuboid joint to the back of the 
heel and up on the sides of the foot for a 
distance of about 1.5 cm., was excised en 
masse. The tissue covering the os calcis was 
examined and found to be soft, pliable, and 
easily bleeding. A pattern of the skin removed 
was then made in paresine gauze and outlined 
on the anterior surface of the right thigh. 
Making an allowance for possible shrinkage. 
a pedicle flap with its base on the outer side 
of the right thigh was cut and raised. The 
wound on the right thigh was somewhat 
diminished by undercutting. The gap left in 
the thigh was covered by large Thiersch graft: 
taken from higher up on the thigh and th« 
wound was protected by a paresine gauze 
dressing. The left heel was then flexed anc 
brought over to the anterior surface of th« 
right thigh. The edge of the flap was suture: 
into position, along the plantar surface, the 
inner surface, and half of the posterior surface 
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he heel. A plaster-of-Paris cast was applied 
ending up the right leg and including the 
ole of the left leg for the purpose of im- 
vilizing the left foot in its position on the 
erior part of the right thigh (Fig. 2). 
he patient made an uneventful postopera- 
e recovery and apart from 0.6 gm. of sodium 
thiosulphate which was given intravenously 
every third day, to expedite the elimination 
o! arsenic, needed no unusual postoperative 
care. On May 9, to our great surprise the 
pathologist reported the findings on the speci- 
men removed in the following sense: “‘ Nature 
of Specimen: Ulcer of Heel. Gross: Specimen 
consists of heel and part of the sole. On the 
heel there is a large ulcer about 4 cm. in its 
greatest diameter. Microscopical: Section shows 
a fully malignant epithelioma infiltrating the 
corium. Diagnosis: Epithelioma of heel of 
foot.” (Fig. 3). Three weeks after the first, a 
second operation was undertaken for the pur- 
pose of cutting the pedicle flap. Under general 
anesthesia a large window was first cut in the 
plaster cast and a tourniquet applied to the 
base of the flap to determine the adequacy 
of the circulation. After about ten minutes, 
though there was a faint bluish tint in the 
skin of the graft, the circulation was con- 
sidered sufficient to warrant severance of the 
pedicle. The cast was entirely removed and 
the flap of the pedicle cut through and sutured 
in place. To absolutely insure against the 
possibilities of a local recurrence, a section 
of the supracalcaneal tissues was removed 
and examined. This was reported on May 20, 
by the pathologist to show “‘numerous foreign 
body giant cells in a rather acute inflammatory 
process. No evidence of malignancy.” The 
patient again made a completely uneventful 
recovery except for the appearance of a small 
triangular area of necrosis on the outer side 
the heel where the base of the flap had been 
through. This gradually closed over and 
July 17, 1929, the patient was discharged 
king on his newly constructed heel. (Fig. 
Since that time the patient has been able 
pursue his normal occupation without any 
crlerence whatsoever. 
‘Ve may be pardoned for calling atten- 
n to the choice of procedure in this case, 
cause we believe that the reasons for 
‘s choice are apparently of general 
»plicability. It will be noted that a 
jicle skin graft was undertaken instead 
: whole thickness free graft. It must be 
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admitted that the latter method has cer- 
tain advantages. It may be completed in 
a single operation, the immediate result 
is much neater in appearance, and the 
danger of infection is lessened. Per contra, 
the increased likelihood of success, by 
insuring adequate nutrition to the graft, 
more than compensates both the physician 
and the patient for the inconvenience and 
danger involved in the two-stage pro- 
cedure. Though this type of graft necessi- 
tates the use of a cumbersome and annoy- 
ing cast to secure thorough immobilization 
of both stock and scion, it also permits of 
examination of the vascularization without 
any unnecessary jeopardy to the graft. 
There need on the one hand be no guess 
work nor on the other any rigid adherence 
to a categorical time schedule. If, by 
constricting the base of the pedicle, the 
blood supply to the graft be found insuf- 
ficient, the interval between the two oper- 
ations may be so increased as to preclude 
the possibility of premature severance of 
the pedicle. Moreover, by reason of the 
excellent circulation which is maintained 
throught the pedicle, it is possible to use 
a graft sufficiently thick to afford a good 
pad for walking even if allowance for 
tissue absorption is made. Because of the 
fact that, at the outset, it is not sutured 
around all its sides, the possibility of fluid 
collection beneath the flap is minimized and 
another factor in the take of the graft 
assured. Because of the fact that it is 
sutured only around at most two-thirds 
of its circumference, the baneful affects of 
concentric shrinkage of the graft is avoided, 
and primary union at the suture line made 
more certain. In a word the use of a 
pedicle graft reduces the element of chance 
in the ultimate outcome, and places the 
surgeon completely in control of the 
progress of the reconstruction. 


REFERENCES 


. Wirz, E. J. J. Cutan. Dis., 30: 192, 1912. 

. Hutcuinson, J. Brit. M. J., 11: 230, 1887. 

. Paris, J. A. Pharmacologica, 2: 70, 1825. 

. Osporne, E. D. Arch. Dermat. er Sypb., 12: 773, 
1925; 18: 37, 1928. 

. Sutton, J. B. Brit. M. J., 2: 788, 1916. 

. Bropers, A. C. Ann. Surg. 73: 141, 1921. 


Aw 


' 


UTERINE TRANSPOSITION OF THE OVARY 
WITH CONSERVATION OF ITS VASCULAR-NERVOUS PEDICLE* 


RAYMOND M.D. 


PARIS 


OR a long time, surgeons, struck with 

the occasional serious troubles and 

accidents which follow the castration 
of a woman who is still young, have come 
back to conservative surgery of the feminine 
sexual glands. 

These accidents arise from the sup- 
pression of the ovaries which abolishes, at 
one time, the function of ovulation and the 
secretion of the ovarian hormone. It is 
thus wrong to describe them under the 
name of an artificial or premature climac- 
teric; the climacteric does not directly 
destroy the internal secretion. Therefore 
the procedure is rather a castration. 

The limits of this article do not permit us 
to give a complete history of the conserva- 
tive evolution of ovarian surgery; we wish 
only to state that it includes three phases: 

1. Experimental study 

2. Grafting or ovarian transplantation 

3. Uterine transplantation of the ovary 
provided with its vascular-nervous pedicle. 


EXPERIMENTATION AND GRAFTING OR 
TRANSPLANTATION OF THE OVARY 


Almost simultaneously there appeared 
experimental studies on rabbits and guinea 
pigs and clinical studies concerning grafting 
or transplantation of whole ovaries or 
fragments of ovaries. In both categories 
of cases autografting, and sometimes homo- 
grafting were employed with better results 
for the first than for the second. 

These graftings or ovarian transplanta- 
tions can assure, at least for a time, the 
internal secretion of the ovarian hormone 
with beneficial effects. The recent studies 
of Voronoff serve as a proof. But there is no 
hope for ovulation and fecundation. 


UTERINE TRANSPOSITION OF THE OVAR\ 
PROVIDED WITH ITS VASCULAR-NERVOUS 
PEDICLE 


In the year 1908, with a view of conserv- 
ing the menses and the possibility of 
pregnancy in a woman thirty-two years of 
age suffering from a double salpingitis 
with suppurated cyst of the right ovary, we 
attempted to transpose the left ovary into 
the uterus, conserving at the gland its 
vascular-nervous pedicle. 

To our mind, this procedure, leaving to 
the ovary Its normal vascularization and 
innervation, should have assured, better 
than any other, the aim we had proposed 
ourselves, inasmuch as the conditions of 
vitality of the gland had not been changed. 
There was no question of a graft or trans- 
plantation, more or less hazardous, but 
only of a transposition of the ovary without 
any change in the physiological conditions 
of its nutrition. 

This first trial was crowned with full 
success; the catamenia was not troubled 
and a normal pregnancy followed resulting 
in an easy confinement at term, of a well- 
conditioned child. 

We presented this observation and an- 
other of the same kind at the Société de 
Chirurgie October 18, 1922, and Professor 
Tuffier honored us by drawing up a report 
on our work. No other operation of the 
same kind had been published hitherto. 
Interested in our new conservative opera- 
tion, Professor Tuflier used it with success in 
this same year, 1922, on one of his patients. 
In 1924, he published, with Professo: 
Letulle, 29 personal cases of this same 
operation. ! 

! Presse méd., 32: 465, 1924. 


* Submitted for publication August 17, 1931. 
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On the other hand, Mr. W. L. Estes! of 
‘ethlehem (Pennsylvania), published a 
tudy in which he indicates his technique 
ind his results for an operation similar to 
the one we had described. Doubtless, 
vithout knowledge of our work, he had had 
the same Idea. 

Since that time, we have had occasion to 
repeat this same operation several times; 
it has been followed sometimes with 
success as regards the persistence of normal 
menstrual periods, sometimes also as 
regards pregnancy, but, naturally, not in 
the majority of cases. 


AIM OF THE TRANSPLANTATION OF THE 
OVARY WITH CONSERVATION OF ITS 
VASCULAR-NERVOUS PEDICLE 


This operation proposes to conserve both 
the secretion of the ovarian hormone and 
the function of ovulation, with the possi- 
bility of pregnancy and confinement at 
term. 

For this purpose, it is important that 
the ovulum enter the uterus and that the 
ovary conserve to the utmost, all the 
elements which control its nutrition, L.e., 
its vascularization and its innervation. 
For this reason we thought to introduce it 
into the uterine cavity, thereby conserving 
its vascular-nervous pedicle. 

Let us examine the constitution and the 
seat of this nutritive pedicle whose integrity 
we are trying to conserve. 

A. Arteries of the Ovary: The arteries 
which irrigate the ovary, ten to fifteen in 
number, meet this organ principally on the 
inferior part, its hilum. 

Two arteries are the source: the uterine, 

n the inside, and the internal spermatic on 
‘he outside. The uterine and the internal 
ermatic each send a branch towards the 
ther: the utero-ovarian coming from the 
erine, and the ovarian coming from the 
ternal spermatic. These two branches 
nastomose in a duct, below the hilum. 
ney are of unequal importance; the 

‘ero-ovarian decidedly surpasses the 

her in caliber. 


inn. Surg., 82: 475, 1925. 
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The utero-ovarian sends towards the 
hilum six to eight vertical branches (short 
ovarian arteries), which furnish the blood 
to the main part of the genital gland. 
Of the two annexed branches of the 
internal spermatic, one, the tubo-ovarian 
artery, sends two or three branches to the 
tubal pole of the ovary; the other, the 
ovarian branch, sends four or five branches 
to the superior part of the ovary (long 
ovarian arteries). 

All these arteries are helicine, and 
consequently susceptible of lengthen- 
ing; they are, with respect to their 
structure, rich in contractile elements. 
As a result of this arterial disposition, the 
nutrition of the ovary is_ principally 
commanded by the utero-ovarian branch of 
the uterine; and that the greater part of 
the branches penetrate by way of the hilum 
of the organ. 

It is thus the hilum, and particularly its 
internal part, which must be respected, in 
order to conserve good nutrition; however, 
this is not absolute, since anastomoses are 
numerous. 

B. Veins of the Ovary: Originating from 
the capillary network, the veins converge 
towards the center of the ovary, increasing 
very rapidly in volume; they are even more 
flexuous and more helicine than _ the 
arteries, and form a plexus in front of and 
behind the arteries. They happen to form, 
on a level with the hilum and below it, a 
plexus which may equal the volume of the 
ovary itself (Rouget). 

They are accompanied by numerous 
non-striated muscle fibers and form with 
them what has been described under the 
name of the spongy body of the ovary. 
Thence start the afferent veins, which 
empty into the internal spermatic veins, 
and, especially, into the uterine veins. 

As a result of their disposition, the hilum, 
and above all, its internal part, contains 
the principal paths of the returning 
circulation. 

c. Lymphatic Vessels of the Ovary: Orig- 
inating around the follicles, in the shape of 
capillary spaces, they form a tightened 
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plexus on the limits of the cortical and 
medullary zones (Rieffel). 

They form, on the hilum, a network 
below the venous plexus, whence start 
vessels that link themselves together in 
order to form only four to six trunks, which 
follow the internal spermatic vessels below 
the peritoneum, pass in front of the primi- 
tive iliac vessels, cross the urethra and 
fall into the lumbar-aortal ganglia. Some- 
times, an isolated lymphatic passes below 
and outside, in the superior part of the 
broad ligament and falls into a ganglion of 
the middle chain of the internal iliac group 
(Marcille). 

Like the sanguineous vessels, all the 
lymphatics reach the hilum of the organ. 

p. Nerves of the Ovary: The nerves of the 
ovaries, but little known for a long time, 
though they had been described in 1680 by 
Willis, and in 1783 by Walter, were studied 
in a more precise manner by Hovelacque in 
1925, by Robert Segond in his thesis of 
1926, and then by J. Lhermite and Robert 
Dupont, in a communication to the 
Académie de Médecine, May 4, 1926, and 
in an article published in Gy ee et 
Obstetrique, March 3, 1925. 

Without stopping to consider the ter- 
minal distribution of the nerves of the 
ovaries, which ts not of direct interest in the 
surgical question that we are studying here, 
we will only recall that the nerves of the 
ovary proceed, according to Hovelacque, 
from the renal plexus of the sympathetic, 
which is directly connected with the celiac 
plexus. 

The nerves of the ovary descend, follow- 
ing the course of the utero-ovarian artery 
and receive, on the way, two or three 
branches of the intermesenteric plexus. 
In numbers of two or three, they reach the 
ovary in the middle of its hilum and 
penetrate into the organ. They follow the 
artery at a distance without actually 
joining it. 

Lhermite and Dupont state that the 
external region of the hilum is very poor 
in nerve fibrils; the internal region is 
almost unprovided for. It is only at the 
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middle part that they are found, an 
always at a distance from the vessels. 

It follows, as for the vessels, that the 
external part of the ovary can be mobilized 
or partially amputated as far as the nerve 
are concerned. We are still very ignoran 
of the exact réle of the nervous sympathetic 
fibers of the ovary. 

Lhermite and Robert Dupont have 
sectionioned the hilum in order to over- 
come the pains of sclerocystic ovaritis; 
they were successful in realizing what they 
call “the enervation of the ovary.” They 
infer from their operations “that the 
enervation is absolutely an anodyne and 
has no pathogenic action on ovulation and 
the function of reproduction.”’ 

Be that as It may, it seems to us more 
logical to respect the nerves of the ovary in 
a transposition of the organ. The con- 
servation of its innervation can only be 
favorable for the trophicity of the organ, 
which has been transposed into the uterine 
cavity. 


OPERATIVE TECHNIQUE 


The belly being opened, with the patient 
in the Trendelenburg position, the intesti- 
nal mass is covered by protective com- 
presses and the pelvic cavity exposed. 

It must be ascertained whether the 
uterus Is in good condition and can be con- 
served. The diseased annexa are completely 
disengaged from their adhesions. We sup- 
pose that their examination has led to the 
ablation of the Fallopian tubes and one 
ovary. 

Examination and Treatment of the Re- 
maining Ovary: The ovary which has to 
be transposed must be examined with 
care; if it presents an isolated cyst, a 
cuneiform resection is made, followed by a 
suture with fine catgut, thus reconstructing 
the ovary. 

If it presents microcysts, one mus‘ 
split it, following its great axis on the 
convex extremity, and excise all the cyst 
with curved Mayo scissors. The tw 
parts are stitched together and main 
tained by a cappadine stitch; a continuou 
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ture, with fine catgut, unites the ex- 
mities of the ovarian Incision. 
[he question is now to transpose the 
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ovary Into the uterine cavity. This opera- 
tion includes several steps: 

1. Mobilization of the Ovary: The first 
aim is to mobilize the ovary sufficiently 
in order to bring it, without pulling, 
around the corresponding uterine horn. 
It must be freed of all pathologic adhesions. 
(he tubo-ovarian ligament will have been 
cut In raising the tube. 

_It is then necessary, in order to mobilize 
the ovary well, to incise with precaution 
the peritoneum, all around the pedicle, 
veral millimeters from the gland (Fig. 1). 
One then detaches the peritoneum from 
e pedicle, following the plane of cleavage 

the subperitoneal cellular tissue. As 
on as the detachment is begun, it is easily 
mpleted by the gauze-covered index 
ger, 

The ovarian pedicle is thus without 
eritoneum, for a height of at least 1 
n. The gland is now very movable; the 
ssels of the pedicle being helicine and 
oving forward in loose cellular tissue, 
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the mobilization of the ovary towards the 
uterine horn becomes easy and its nutrition 
is not compromised. 


Fic. 2. 


1. Setting of Suture Material on the 
Ovary: We believe it useful at this time, 
to place the sutures on the ovary. In 
this manner, when the third operative 
step, i.e., the opening of the uterus, is 
performed, the sutures can be passed 
without delay into the uterine wall; thus 
the loss of blood will be reduced. Moreover, 
these sutures serve to remove the ovary, 
without manipulation, during the opening 
of the uterus. 

Four loops, in u shape, of fine chromic 
catgut (00) are placed on the four poles 
of the ovary, at its base, near the insertion 
of the pedicle. The loops of the external 
and uterine poles form two u’s, with united 
branches; the loops of the anterior and 
posterior faces form two vu’s with branches 
farther apart. 

Each loop, which must be kept long, 
is grasped by a forceps, without the two 
ends being knotted. 


/ — 
| 
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11. Openings of the Uterus: We open the 
uterine cavity by a frontal, angular inci- 
sion, passing by the uterine implantation 
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placed on the ovary, are then passed int: 
the uterine wall, from inside to outside. 
The needle penetrates the peritoneun 
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of the tube. We do this with the diathermic 
point of the bistoury. This incision is 
prolonged for 2 cm. on the corresponding 
part of the fundus and for an equal length 
on the superior part of the border of the 
uterus. This frontal incision forms an 
angle of which the tubal mouth marks the 
apex. It must be a clean and frank one, 
penetrating at the first onset into the 
uterine cavity. The bleeding is trifling 
(Fig. 2). 

It is necessary to make certain with a 
grooved probe that the uterine cavity is 
widely opened and to be able to chi its 
mucosa (Fig. 3). 

Tuflier proposed to dilate the cavity with 
Hégard bougies, in order to prepare the bed 
of the ovary. We never needed to have 
recourse to this artifice, which seems useless 
to us, if the operation is performed on 
the uterine horn and not on the posterior 
median line of the organ. 

v. Passage of the Sutures into the Uterine 
Edges: The four loops of catgut in u shape, 
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and the uterine muscle as well, half 
centimeter from the lips of the incision, 
and going forward obliquely, it keeps close 
to the mucosa, in order to receive one end 
of the loop in u shape. Thus the needle 
will pass eight times, in order to pass the 
eight ends of the four loops in the vu 
shape. 

The ends of the loops in u shape of the 
internal uterine pole of the ovary will 
be the first to pass at the inferior angle 
of the uterine incision, on the edge of the 
uterus. The ends of the anterior and 
posterior points in u shape of the ovary 
are passed at their turn into the correspond- 
ing lips of the uterine incision. Finally, 
the ends of the external pole of the ovary 
are passed into the angle of the fundus o! 
the ovarian incision (Fig. 4) 

. Introduction of the Ovary into th 
Uterus: By gentle drawing on the tw 
ends of each of the four loops, the ovary i: 
turned on a pivot, and its convex borde 
enters into the uterus. It is generall\ 
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necessary to push it to the bottom with the 
he'p of a blunt instrument in order to 
are its penetration (Fig. 5). 


vi. Closing of the Uterus: One or two 
points of suture on either side of the 
ovarian pedicle will close the uterine wound 
and will be sufficient to assure hemostasis 
of the edges. 

It is necessary to take care not to transfix 
the pedicle of the ovary, in order to respect 
the vessels and nerves. 

vil. Peritonealization: The collar of the 
peritoneum detached from the ovarian 
pedicle comes into contact with the 
iteriIne peritoneum, with which it unites 

idly. If the peritonealization does not 

ear sufficient, it will be easy to cover 

operated horn, drawing and _ fixing 
round ligament on it, as we have some- 
es done. 


REMARKS 


the ovary has been reduced by a 
ellorm resection, its penetration into 
iterus Is much easier. However, we 
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have been able, in a good number of cases, 
to transpose a whole ovary intact. 

It is necessary to push the ovary well 


to the bottom into its new position, In 
order to prevent its tendency to come up 
again. It cannot be pushed too far, because 


Ly 
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its new position is commanded by the four 
points In u shape. 

With some patients, we have been able 
to manage the transposition of the two 
ovaries, without special difficulties. 

Such ts the operative procedure we have 
established. 

Our regretted master and friend, Pro- 
fessor Tuflier, who was interested in this 
question, after having been our reporter 
at the Société de Chirurgie and after having 
seen us perform this procedure various 
times, afterwards modified our technique, 
placing the uterine incision vertically 
in the posterior median line, in a sagittal 
plane (Fig. 6). Doubtless, he chose the 
median line in consideration of its lower 
vascularization. We did not follow him 
in this respect but remained true to our 
original incision on the uterine horn, which 
seems to us preferable for the following 
reasons: 

(a) It is easier to bring the ovary into 
contact with the horn, then into contact 
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with the median line, because the distan 
is somewhat less. 

(b) The seesaw of the ovary is mace 
around its uterine poles, as a_ hing ; 
thus, there is no pulling on the uterire 
blood vessel and its ovarian branche., 
and the circulation is not disturbec, 
especially not the venous circulatio 
Indeed, it must not be forgotten that the 
venous walls are much weaker than the 
arterial walls. 

(c) The uterine horn seems to us 4 
more physiological seat for the transposed 
ovary than the posterior face of the uterine 
body. It is sheltered there in an angle of 
the cavity, instead of being exposed in the 
very middle of this same cavity (Fig. 

(d) On the uterine horn, the trans- 
posed ovary suffers less risk of becoming 
a foreign body and does not incite the 
uterine muscle to contract, in order to 
expel it, like a polyp. M. Tuffier observed 
this accident, which we never had, when 
placing the ovary into the uterine horn. 
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HYDROGYMNASTIC EXERCISES FOR ACUTE INJURY 
A PERSONAL EXPERIENCE* 


C. L. LowMAN, M.D. 


LOS ANGELES, CALIF. 


AVING written and theorized for a 
number of years about the use of 
underwater gymnastic exercises as 

applied to a variety of cases, I had occasion 
recently to give them a personal test in the 
Hydrogymnasium of the Orthopaedic Hos- 
pital in Los Angles. 

On December 22, 1930, in an automobile 
accident, I suffered the following injuries: 
fractures of the lateral processes of four 
lumbar vertebrae, avulsion of muscles and 
ligaments from the posterior aspect of the 
left ilium, fracture of the tip of the coccyx, 
subluxation of the left knee with rupture of 
the posterior crucial ligament, acute trau- 
matic synovitis of the right knee, a crushing 
blow diagonally across the right thigh, 
tearing the quadriceps and vastus lateralis 
with the production of a very large and 
extensive hematoma, severe twist of the 
pelvis and hip joints and abrasions and 
contusions too numerous to mention. 

After eight days in a plaster spica, I was 
transferred into a snugly fitted body brace 
and leg splints and from then on began 
physiotherapeutic treatments, chiefly cot- 
ton compress for the right thigh, baking 
and massage, alternating with pool treat- 
ments. The following diary shows the result 
of them. To begin with, active voluntary 
movements of the legs could not be made 
without acute pain, but in the water 
could be painlessly made as indicated, 
through quite a considerable arc. 


30-30: Afternoon, cautious light back rub. 
31-30: Pool. Left knee 60° at first, end of 
treatment to 80°. Right knee 30°, 
end of treatment 45°. Compression 
massage of thigh during flexion 
movement of knee, and forcible 
extension in water. Ankle nearly 
complete. Hip joint 75° before ten- 


sion on adductors, with pain. No 
pain caused in back for this degree 
of leg movement, body weight 
almost wholly supported on plinth 
at adjustment of first inclination 
about 70°. 


: No pool. Hot fomentations to right 


leg and thigh, followed by massage. 
Knee motion passive action 40°. 
Left knee increased to 90°. Right 
to 50° before spasm from tension of 
quadriceps at point of crush. 

Pool. Left knee to 85°. Right to 60° 
at end of treatment. Compression 
massage during treatment. Note: 
Upper lymph channels emptied first, 
then worked down to knee. Hip 
range nearly normal. Ankle practi- 


No pool. Cautious massage, strip- 
ping both legs. Especial attention 
to right knee and thigh. Straight 
leg limited to 60° before tension on 
back and sacroiliac. 


I- I-31 
I— 2-31: 
I— 3-31: 

cally so. 
I- 4-31: 
I— 5-31 


I— 7-31: 


: Knee movement improving. Right 


flex to 85°; left to 100°. First attempt 
to stand in deep water. 


: Pool. Right knee to go°. Left to 


105°. Note: definite clicking crepitus 
in right knee, painful after a few 
moments. Walked across pool with 
crutches. Feeling of falling backward 
unless strong effort to lean forward. 
Very little pressure of arms would 
lift feet off bottom. 

Pool. Shallow, hot pool. Compression 
massage to right thigh during flexion 
and extension aids greatly in releas- 
ing movement. Tried resistance to 
abduction and flexion. When brought 
to maximum flexion, marked deep 
pain through lower femur. Resist- 
ance at this point relieved pain due 
to further relaxation of quadriceps 
spasm. Same in adduction. Action 
demonstrating Sherrington’s law. of 


* Submitted for publication June 10, 1931. 
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reciprocal innervation of opponent 
muscles. 

1— 8-31: Flexion left knee at start 90°; finish 
110°. 

Flexion right knee at start 85°; 
finish 100°, 

Walked across pool without crutches. 
Caused pain over fracture area in 
back, left third and fourth lumbars, 
which remained all afternoon. Back 
splint not tight enough and too 
short a grasp of pelvis. Tendency to 
fall backward less. 

1-10-31: Prone lying on plinth to get flat 
back and thigh flexion without 
gravity load. Got 90° hip and 120° 
knee without back pain. Only sore- 
ness and tension over hips. Knees at 
start, left 110°, right 90°. Walked 
across and back and did several 
squats at rail. No crutches. Could 
not rise without hand assistance on 
account of pain in knee joints, 
pinching fringes. Right knee still 
clicks under knee cap with slight 
pain. 

1-11-31: Leg massage. No pool. Pain lessen- 
ing about hips and knees. Still 
very sore to pressure over periosteum 
of right thigh, followed by aching. 


From this point on, progress was steadily 
increased until walking in shallow water about 
up to middle. There was no pain but a sense of 
great weight in low back and around the pelvis. 
About January 20, the first attempt at standing 
in the room and taking a few steps showed a 
greater difference than one would expect 
between walking out of water and walking 
at shallow depth. Evidently, the aid of the 
water in lifting the legs as weight is removed 
from them is considerable, as the effort out of 
water, even with crutch support, was very 
great and quite fatiguing even after five 
minutes. In about another month to six weeks, 
I was able to begin movements of the back and 
pool treatments alternating with general and 
back massage. Considerable time, however, has 
been necessary to get to the point of full back 
movement without developing deep muscle 
soreness and some stiffness. 

Most remarkable is the fact that for the first 
two weeks any effort at active motion of legs 
in bed produced pain in knees, thighs or back. 
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It was impossible to raise them from bed, 
without assistance. At the very first trea:- 
ment in the pool, when it required grest 
care in handling on table or guerney, and even 
then there was great discomfort, it was most 
gratifying and comforting to get into the water 
and be able to move all joints to a considerabie 
range before producing any pain. 


One appreciates how rapidly muscle 
weakness from atrophy, inactivity and 
muscle guardings occurs, and how quickly 
the sense of control, as well as of power, is 
reduced or lost. Normally, we are not 
conscious of muscles or joints; only of 
movement, force, range, pressure, etc. but 
when every movement in bed provokes 
pain in joints and muscles, one is made 
aware very quickly of their existence. 
Movement requiring weight-bearing or 
against gravity may be impossible without 
pain. In the water, there is no load and one 
gets muscle action only, showing that very 
slight amounts of muscle action are possible 
even In bruised and painful muscles, pro- 
vided the joint can move with only the 
slightest effort, which it can in the water. 
As soon as the muscles must combine in 
action to fixate any given segment, the 
pull becomes too great and pain ensues. 

It is the preservation and use of this 
small amount of muscle power and joint 
motion that improves nutritive processes, 
hastens elimination of the inflammatory 
products and maintains the patterns of 
movement, thus hastening the return to- 
ward normal function. 

Active efforts in the water are positive in 
control and the sensation of very slight 
gentle pressure of the water makes a 
continuous and positive point of contac‘ 
throughout all planes equally at all point: 
of motion, whereas when an assistan 
carries the weight of the painful part, eve: 
though he may be extremely gentle and 
expert in handling and one has implici' 
faith in him, his movements as passiv 
assistant must be constantly felt, judgec 
and allowed for by the patient in order t 
gauge his own active efforts. 
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In the water, one abandons himself to 

e gentlest support and gives his entire 
‘tention to controlling only his own action. 

When it came to the point of working in 
.o upright position and carrying some 
weight on the legs, the first time I experi- 
iced considerable uncertainty and could 
ccarcely extend the knee without pain. 
se of crutches in water breast high made 
ne appreciate how very little weight was 
carried on the legs because only slight 
pressure on the hands raised the feet off the 
bottom. One literally goes through the 
motions of walking, only feeling the floor, 
and getting the consciousness of the act 
and making the proper walking motions. 
The element of balance disturbance was 
partly corrected by keeping the eyes fixed 
on the wall and not looking into the water. 
The slight wave and motion in the water 
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added an element of uncertainty to the eye 
channels of sensation; hence increasing the 
difficulty. Looking at the fixed wall with 
its fixed lines gave a position point for the 
eye to fix on; hence the easier readjustment 
and correction of body position. 

The weakness and uncertainty of the 
first steps seem to feel about as the efforts 
of an ataxic look. I greatly appreciated the 
hoist which conveyed me from the dressing 
room to the pool, especially in comparing 
the ease and freedom from guarding and 
pain in getting into the water and getting 
from bed to wheel chair or guerney. 

Experience is a sound teacher and this 
proof of the effectiveness of water exercises 
for acute injury justifies our use of it in the 
acute poliomyelitis cases and makes us 
realize the immediate value of it for the 
sick muscles and as a heightener of morale. 


EMBRYOGENESIS OF ANENCEPHALIA AND SPINA BIFIDA 


Francesco A. MANDRUZZATO, M.D. 


NEW YORK CITY 


T can be said that the origin of the study 
of teratologic alterations began with 
Aldrovandi,! who described with four 

diagrams two fetuses without the vault 
of the skull and without brain. Among 
the subsequent investigators who under- 
took the study of the subject, are found 
the names of Bartholino, Meckel,? Hoff- 
mann,* Kerkring,* but they left no com- 
prehensive classifications. It remained for 
Sandifort® to give the first conception of 
this deformity, and he was followed in 
1805, by Malacarne® with the fortunate 
terminology of “acranic, aencephalic, an- 
auchenus,” which terminology was adopted 
later by other authors. 

Isidore Geoffroy Saint-Hilaire’ named 
three types of the deformity: 

(1) Exencephalic. 

Fetus with brain malformed and out 
of the skull. 

(2) Pseudo-encephalic. 
Fetus with brain 
vascular tumor. 

(3) Anencephalic. 

Fetus without brain. 

In reality these lesions are not found 
separately, which led Forster’ and also 
Bauer’ to offer a simpler and more practical 
classification. The classification that is 
adopted today is that of Tarufli,’° who 
described the deformity by the degree 
of the lesion into two groups: 

(1) Oloacranic, in which there is a total 
absence of the vault of the skull extended 
down to the vertebral column. 

(2) Meroacranic, in which the lesion is 
limited to one part of the skull. 

The principal characteristics have been 
known from early times when the head 
of the acranic resembling that of the cat 
and toad suggested a beastial intercourse 


substituted by 


under divine power. At the end of the year 
1500 Aldrovandi showed his first picture: 
the scientific description of which came 
later. Schlegel'! in the year 1812 knowin: 
that these monsters have the jaw protrude: 
as a monkey, was not able to give a clea 
description of them. About the middle of 
1800, more detailed definition of the ex- 
ternal form and internal deformities ap- 
peared. The authors noted a shortening 
of the normal diameter of the head, with 
large and protruding tongue. We learn 
from this description that they have a 
marked prognathism by abnormal growth 
of the facial bones, followed by other 
abnormalities such as the exaggerated 
growth of the tongue, which was noted by 
Melli!? in 1732. 

(1) The nose ts flat, with its tip touching 
the superior lip, and the dorsal margin is 
in a straight line with the forehead. 

(2) The eyes are large and protruding 
and, due to the obliquity of the forehead, 
are displaced upward. The appearance 
of the fetus is so strange that some author 
called them with the fancy name of 
““uranoscopic.”’ 

The bones undergo alterations in shape 
and position. The occipital bone when pres- 
ent becomes perpendicular and gives the 
appearance of the neck being set abnormall) 
low between the shoulders and the face 
directed upward. The bones of the base o! 
the skull, although shorter, undergo a larger 
evolution and form an osseous bulk that 
yields an upward convexity of the base. 
Many authors tried to find a theory t 
explain these alterated positions. Baue: 
believes that the hydrocephalus produces, 
not only the anencephalia, but also a spasn 
in the muscles of the neck. This contractio1 
therefore causes the opening of the bone: 


* This work was done at the laboratory of Prof. V. Putti at the Institute Ortopedico Rizzoli, Bologna, Italy, an 
completed at the Columbus Hospital, New York City. Submitted for publication November 16, 1931. 
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fulcrum under the atlas, secondly, the 
nce of the neck and the union of the 
cin with the breast. Limiting the study 


Fic. 1. Ventral side. 


to the oloacranics we learn that this is 
the most frequent alteration of the vault 
of the skull and is often followed by several 
organic defects. 

Von Déversen™® in these fetuses de- 
scribed the harelip. Gaddi'* showed the 
cyclocephalus; the more constant alteration 
however, is the absence, or aplasia, of the 
suprarenal body. This lesion had been 
noted by Cotunnio in 1773, but was 
denied by Sémmering and confirmed again 
by other authors, who gave to it a casual 
influence. We know from J. Geoffroy 
Siint-Hilaire that in oloacranics rests 
of the brain or more often a spongy 

.or rich in vessels and blood (pseudo- 

ephaly) lies on the open shell of the 

|. Sometimes the bones of the base 
covered only by thickened dura mater 
encephalic). We notice also that the 
cervical vertebrae always show an 
ung of the arches, which in some cases 

‘ery wide and involves the front of the 

ies of the vertebrae. The spina bifida 
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in this way prolongs the encephalic lesion 
toward the spinal cord. 

From this brief bibliographic examina- 


Fic. 2. Dorsal side. 


Fic. 3. X-ray of fetus. Vertebrae show platyspondylia 
where lesion begins. 

tion it is evident that no _ histological 

researches were done on the tissues in 

the cephalic clefts at that time. Among the 
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several authors who studied the matter is 
von Recklinghausen,'» who gave to us a 
clear and perfect picture of this deformity, 


Fic. 4. Superficial section of harelip. Zeiss ob. 16 m. 6c. 


and until now his description has not been 
changed by the newer researches. 

Recent studies show a close relation 
between spina bifida and the oloacranic 
(pseudo-encephalic) and  Muscatello," 
speaking of the medullo-vascular area of 
Recklinghausen said: “The analogy of 
both processes gives me the idea of 
calling the neurovascular tissue of en- 
cephalocystocele by the name of cerebro- 
vascular area.” 

As we know in oloacranics the brain 
is replaced by a spongy tumor rich in 
vessels and areolae within which are found 
islands of neurones. The lower strata 
of the differentiation yield only neuroglia 
or glia composed of oval and round cells, 
the preponderance of neuroglia being like 
that in the tissue found in teratoma. 

As to the genesis of this tissue, it Is 
believed that the epithelial layer of the 
midollar groove loses the power of hetero- 
logous differentiation (Zingerle”), being 
able to produce connective tissue only 
because of the lesion, or that the former 
tissue, being stronger, outlives the diseased. 

With the differentiated ganglion cells 
are found embryonal indifferent cells; 


Anencephalia APRIL, 
from this excessive growth of some pa: ts 
and the arrest of others, we may thiik 
that some areas grow toward a complcie 


Fic. 5. Internal closure of cleft of superior lip. Zeiss 
ob. 16m. 6c. 


development while others remain in an 
embryonal condition. 

To explain the causes of so extensive a 
structural deformity many theories have 
been advanced. (Veraguth'®) 1750, 
Haller’ placed external trauma among 
the occasional causes, although the terato- 
genesis has been more discussed than the 
etiology. The theory of hydrocephalus is 
due to Morgagni and was later advanced 
again by Rokitansky, but their opinion 
was not confirmed. The 
Dareste” and Lebedeff?! on the contrary, 
brought the genesis into the field of ar- 
rested developments. The amniotic adhes- 
ions were the cause of new discussions and 
to some author each deformity concerned 
inflammatory processes (Duchateau”). 
Only Recklinghausen finally gave a clear 
demonstration of his hypothesis in which 
he describes and defines the anencepha'y 
as an arrested closure of the primitive 
neural groove. This last research of 
Recklinghausen has been confirmed |v 
Faldino.** 

As we see from the foregoing theori:s, 
the genesis of the oloacranic conceal:d 


researches of 
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the obscure embryonal development is 
atisfactorily explained up to the pre- 
time. The lack of understanding on 
- part is not due to failure of effort but 
failure fuller to comprehend the impor- 
tance of the biological dynamics. 
Sectioning a stillborn fetus that showed 
‘nencephalia and a cervical spina bifida 
| had the opportunity of finding some 
structural peculiarities that I think well 
worth referring to as I believe the deduc- 
tions drawn from them are useful in more 
clearly interpreting the genesis of this 
anomaly. It was impossible to gather any 
information concerning either the history 
or the objective symptoms of the mother 
or her pregnancy. After fixation the fetus 
was 4.8 cm. long from the vertex to the 
podalic extremity. 


VENTRAL Sipe (Fig. 1): The head has lost 
its normal characteristics, being flat and on 
the same plane as the body, and it assumes the 
shape of an inverted trapezoid with its base 
downward almost as if it were a prominent 
tumor protruding from between the shoulders 
There is no neck excepting a fold of skin that 
barely divides the head from the rest of the 
body. From the flattened cephalic vertex 
there arise folds of skin which are very difficult 
to diagnose and which I put aside to examine 
in sections. 

The forehead, low and almost absent, has 
two small lumps representing the eyes and cut 
in the center by the palpebral rim; farther 
down, in the middle of the face, there is an 
oval swelling formed by the nose, the mouth 

1d the chin. The nose, badly outlined, is 
demarked by a slight fissure that divides it 
trom the upper lip; this fissure joins at its right 
end another which is perpendicular and which 
‘arther down run into the oral cavity, dividing 

e upper lip in two parts, the left being larger 

going beyond the medial line, the right 
ung smaller and Jess pronounced. The mouth 
ns by an oval and semicircular fissure, the 
ty containing a protruding mass of flesh 
resenting the tongue. The thorax and 
abdomen seem to be fused into a single 
‘angular mass flattened and furrowed, 
: cially below, by some cutaneous folds 
nout any real morphologic meaning. With 
exception of the head the fetus has the 
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proper proportions and an almost normal 
development. 
DorsaL Sipe (Fig. 2): At the cephalic 


Fic. 6. Cerebrovascular area. Zeiss ob. 16 m. 6 c. 


vertex appear the folds, already mentioned, 
which are divided into two parts. The entire 
posterior wall of the head is deformed and 
seems lacking in bone parts, being covered 
only by thin veil-like tissue that shows under- 
lying trabeculations. In this posterior region 
also the head meets with the back without any 
clear division. At the joining point of the spine 
and the head there is a poorly demarked cavity 
with the depth of about 1 mm. The entire body 
is almost level and has in its middle part a 
longitudinal swelling formed by the spine 

The internal microscopic examination shows 
that the fetus, of feminine sex, has noticeably 
hyperplastic suprarenal bodies, the other 
organs, including the spine between the seventh 
thoractic vertebra and the sacrum, being 
normal. 

The radiographic examination, as seen in 
Figure 3, shows a jaw that was much more 
developed than normal. The points of ossifica- 
tion of the mastoid processes, of the zygomas 
and of the palate are very clear and, although 
they are slightly misplaced in relation to each 
other, do not seem to have extensive deformities. 
The superior part of the skull gives no shadow, 
leading one to think that there is no bone or 
cartilaginous structure. The nuclei of ossilica- 
tion of the vertebrae, well placed, give evidence 
of platyspondylia (Putti™‘), and of a spina 
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bifida which, beginning at the sixth thoracic 
vertebra, extends to the base of the skull where 
the nuclei of the lateral processes diverge 


Fic. 7. Frontal section of spine. 1, Costovertebral joint. 
2, Nucleus of ossification in body of vertebra. 3, 
Embryonic rest of spinal cord. Koristka. I X ob. 


considerably. Considering the age of the fetus 
the other bones are normal in development 
and form. 

TECHNIQUE. As a fixative formalin was 
used in precedence. For the histological 
examination I removed the head and the upper 
part of the spine up to the seventh thoracic 
vertebra, then I treated these parts according 
to the method of Ruffini. The sections made in 
series were colored with hematoxylin and 
eosin. 

DescriPTION. Immediately in the first 
sections appear the chin, the tongue, and the 
nose, showing no anomaly in their histological 
structure; the attention is attracted, however, 
by the opening of the upper lip; in its periphery 
glandular bodies are well developed. The two 
edges of the median cleft lack these bodies and 
present instead a condensation of cells, the 
nuclei of which are oval. Two slender cellular 
bridges are also noticeable, which unite the 
rims of the fissure. This evidence of harelip led 
me to believe that the cleft extends to the 
palate. Before penetrating the oral cavity it 
closes itself by means of a connective tissue 
suture, to which many muscular fibers are 
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attached. Continuing farther it is found th.t 
the cartilaginous organs of the face follow t 
general malformation with slight modificatio: s 


“ae 
Fic. 8. Vertebral cleft. 1, Enlargement of vertebral 
canal. 2, Thickened meningeal membrane surrounded 
by vessels. Farther up, meninges become atrophic. 3, 
Mass of ganglions fused together. Koristka. I X ob. 


in their relationship that would be too long 
and of no use to describe here. 

There is a marked enlargement of the jaw 
and an almost absolute lack of frontal bones, 
but above all, one is struck by the abundance 
of cartilaginous formations and their anomalous 
position. In the successive sections the bodies 
of the thoracic vertebrae begin to appear. 
These are large and formed of thick cartilage 
to the periphery which gradually take on cells 
at its center where a nucleus of ossification is 
already beginning. 

In various points of the cervical bodies there 
is a median connective cord which crosses ova! 
cavities situated between one vertebra and 
another; this represents the embryonic rest 
of the spinal cord. The costovertebral join‘s 
are unaltered, although in some of them the two 
cartilages are united by thick connective tissue; 
in others spaces are forming which later w |! 
serve to form the synovial capsule. 

Nerves that are normal in form and structu'e 
appear between each of the lateral process:s 
unmodified and provided with a small nucle.s 
of ossification. The spine forms in relation ‘0 
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irst thoracic vertebra a slight lordosis that 
cts itself above. The bones of the base are 
erplasic and, even though shorter, assume a 
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examination can be defined as the fusion of 
many spinal ganglions is found. The ganglions, 
which in the thoracic region are well formed 


Fic. g. Vertebral canal begins to open. 1, Muscles of 
neck. 2, Vertebral canal contains broken medulla and 
atrophied meninges. 3, Bones of base altered in shape. 
Koristka. I X ob. 


considerable size especially in the middle. The 
temporal bones have a large center of ossifica- 
tion at the mastoid and assume a wide open 
cup shape from front to rear. The sphenoid, 
not large but thick, makes the base of the skull 
convex. The superior bones are totally absent, 
the occiput only seems faintly outlined toward 
its lower part. 
Proceeding with the section of the vertebral 
nal at the level of the sixth thoracic it is 
und that the canal below that level is normal 
ile the canal above this level is abnormal 
ich, as I will show later, makes a large 
ening at the posterior part of the head. The 
ningeal membrane beginning at the level 
the lesion seems normal and continues 
ird without interruption, the subdural 
ce being only a little enlarged. In its 
pheral part there is a bundle of connective 
ie and around the dura mater there is 
ead a large number of vessels. 
\t the point of opening exactly where the 
Osis IS most accentuated the meninges 
tinue to form. However, a large subdural 
e of nervous tissue which under careful 


Fic. 10. Opening of vertebral canal. 1, Skin transition 
into cerebrovascular area (epithelio-serosa). 2, Open- 
ing. 3, Rest of vertebral lamina. 4, Rest of altered 
medulla. Koristka. I X ob. 


and regularly placed in this connective space 
fuse themselves into a single mass of nervous 
substance. The vertebral canal with its open- 
ing takes up the entire lower occipital region 
and open completely further up to the right. 
The medulla that is normal below the level 
of the seventh cervical vertebia changes as It 
goes upward by enlarging and breaking in 
various points: then instead of continuing with 
the encephalon it comes out of the opening and 
thus modified it covers the base of the cranium. 

The entire region of the head and the folds 
that cover it are not covered by the bones but 
are formed by a neurovascular mass that 
represents the encephalon. Examining the 
histological structure of this tissue with high 
power magnification it is found not to differ 
much from that of the cerebrovascular sub- 
stance. There are a great number of areolae 
that are full of blood and develop without any 
precise order. They predominate at the pe- 
riphery of this spongy mass while nearer the 
base of the cranium zones of nervous tissue of 
oval and large round cells are found that must 
be interpreted as undifferentiated glia. 
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At the level of the enlarged medulla when the 
afore-described lesion begins to form the 
ependymal tissue breaks up. Although it is lost 


Fic. 11. Complete opening. 1, Rests of nervous tissue 
surrounded by cerebrovascular tissue. Koristka. 
I X ob. 


on the head because of its frailty, it is still 
recognizable in various places massed _ into 
small circumscribed areas. 

The following section is characterized by 
great deformity of the vertebral arches. The 
vertebral canal instead of being closed shows 
posteriorly a very large opening that increases 
upward because of the progressive absence of 
the lamina and of the spinous processes. The 
fourth and fifth thoracic vertebra begin to have 
arches larger than the normal, those further 
up divide and they grow wider from below 
upward until it is found that the first cervical 
vertebra are formed only by the body and the 
lateral processes. The greater part of the 
missing lamina is replaced by the large aperture 
that communicates with the afore-described 
vertebral sac, whereas, at a small tract farther 
down they are completed in a rudimentary 
manner by thick connective tissue. 

Many other structural particularities would 
be worth examining but I think this description 
is already too heavy for the reader, so that I 
prefer to limit my description to the principal 
lesions. | will add that all the muscular masses 
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of the neck and of the thorax are very we'! 
developed and well preserved in their relatio 
ships. The epidermic layer also is normal 1 
all the uninjured surfaces, but gradually 
one approaches the altered parts the skn 
becomes thinner and atrophic and loses | 
follicles and glandular outline. There is 
gradual transition into an area made up of 
connective tissue of close fibers that are not, 
however, in continuation with the subcut: 
neous layer. 


From this examination it can be seen 
that the description of many authors 
corresponds in part to the one I have veri- 
fied; there are, however, small details that 
I will try to explain briefly, not using the 
classical theories but referring instead to 
the recent dynamic conceptions of embryo- 
logical development. 

In this fetus the lesion of the encephalon 
and of the medulla can correctly be under- 
stood as a lack of closure of the neural 
clefts caused by unknown agents that have 
acted in the primary phases of embryo- 
genesis. The majority of authors give the 
same interpretation, especially as regards 
the spina bifida. In my case this opinion is 
clearly confirmed on the following points: 

(1) The gradual rise of the lesion upward. 

(2) The enlargement and the wide open- 
ing of the spina. 

(3) The settlement of the ependyma. 
But I am not so interested in explaining the 
small details I have found as in bringing 
the genetic study of these lesions from the 
useless field of embryological mechanics 
into that of biological dynamics. As is 
already known the first outline of the 
nervous system is represented by the 
primitive line which in its final develop- 
ment is related to and connected with other 
structural parts, parts that modify it and 
help in its morphogenesis under the influx 
of active cellular forces and secretion. In 
the center of the neural area the ectodermic 
cells are active and assume the shape of 2 
club which begins to grow deeply into the 
mesodermic stratum. The median part of 
the mesodermic stratum thickens and, by 
active multiplication, grows around the 
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ce..s forming the outline of the notochorda. 
lus the primitive line is a consequence of 
“sticotropic’”” movement directed to- 
word the center of the germ, whereas the 
snal cord, because of the union of the 
| median part of the ectoderma, will 
er be useful as the fulcrum for the 
raising of the neural folds (Ruffini*®). 
Studying the successive phenomena it Is 
found that the mesoderm is the seat of 
important modifications, in fact in this 
intermediate region it thickens as aclub 
and further out forms the great pleuroperi- 
toneal cavity. This sac, overfilled with 
liquid by the gradual increase of internal 
pressure, modifies the superficies of the 
body in such a manner that the neural folds 
rise and close like the pages of a book. 
The formation of the neural cavity is made 
by these various processes already de- 
scribed and not by the cells of the folds. 
These cells have no morphogenetic func- 
tion but are merely the focus of cell multi- 
plication. Important phenomena _ which 
determine the extenal form of the embryo 
develop as soon as the neural groove is 
changed into a tube. After the closure of 
the two folds the secretion of the ectodermic 
cell begins to collect and not being able to 
evacuate externally, creates a pressure that 
is a new cause for somatic modifications. 
The liquid thus secreted exercises a uniform 
pressure that will be felt differently ac- 
cording to the size and resistance of the 
walls that surround it. The curvature that 
the embryo assumes and the various de- 
\elopments of the vescicular cavities are 
directly dependent upon this in their size 
id placement. The raising of the amnio- 
orial folds is produced by the same 
‘cretive and osmotic causes. All these 
ienomena that guide the development 
nd the morphogenesis of the embryo 
em the result of multiple stimuli and 
iamic actions brought upon the cellular 
rritories, from which the various organs 
orginate. The cells secrete substances 
nich, aside from being the cause of 
motic actions, also bring stimulating 
rmones that are comparable to those of a 
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real internal secretion. The teratological 
lesions must be ascribed to the alterated 
embryonal biochemistry, and not to the 
inflammatory processes as previously sup- 
posed; this hypothesis can be called truth 
after many authors have been able to 
produce lesions and delays in the primitive 
morphogenesis of the germ after indirectly 
modifying the chemical constitution of the 
embryo (Ferret-Weber). 

According to many authors the anen- 
cephalia and the spina bifida would not be 
the consequence of a failure in closing of 
the neural groove but a tardy phenomenon 
that happened when the closing of it was 
already completed. This is a mistaken 
hypothesis but under certain aspects can 
be partly true. Ruffini explains a histologic 
discovery that is of great importance to 
us. He had the opportunity of studying an 
anencephalic chicken egg after seventy- 
two hours of natural incubation. The 
neuraxis of this embryo was completely 
open, except in two places where it had 
been successful in closing by a secondary 
manner. From the examination of the open 
neural folds it was seen that they were 
larger at the margins by a thickening of the 
ectoderma and that each one of them had 
in its median axis a mesenchymal layer 
provided by blood vessels. Thus it is seen 
how the folds incapable of joining together 
earlier have completed their closing with a 
restoring process depending on the vascular 
mesenchymatic neoformation and on the 
thickening of the ectoderm at the margins 
of the groove. 

Supposing that this secondary restora- 
tion had in certain cases closed a primitive 
limited opening of the neuraxis, we can 
easily understand how many authors, 
encountering this vascular tissue of mesen- 
chymal origin, have interpreted the anen- 
cephalia and the spina bifida as issues of late 
changes or of inflammatory processes. 

The amniotic folds which join each other 
a little above and on the same line of the 
neuraxis in consequence to the alterations 
of development are subjected to the same 
reparative processes; therefore, in some 
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cases it Is not remarkable that some 
adhesions that unite the head to the 
amnios are found. After these explanations 
I believe I can maintain that the cerebro- 
vascular and medulla-vascular tissue of 
Recklinghausen are the same as _ the 
vascularized mesenchyma of Ruffini. The 
examination of my fetus seems to confirm 
this idea. The medial part of the lesion 
formed by remains of nervous substance 
and ependymal cells is surrounded by this 
large vascular zone of spongy mass. This 
spongy mass Is situated to the lateral side 
of the opening in the spinal canal but at a 
high level toward the encephalus it covers 
and even includes fragments of nervous 
mass. The belief that an inflammatory 
process localizes in the slender tissue of 
such a small fetus is highly imaginative 
and without foundation. The chemical and 
physical agents that were tried on the eggs 
have produced instead deformities similar 
to the anencephalia and spina_ bifida. 
The genesis of this anomaly therefore, is 
due to the changes of the embryonal 
biochemistry. The Recklinghausen’s tissue 
cannot be homologated to any other but to 
that of Ruffini. 
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The failure of the closing of the neura»is 
explains to us another deformity in fetu: 
with incomplete brain. We said that th 
have no neck, and the head is turn 
backward with the face turned up. Tis 
deformity of extension of the head is n 
reality not caused by contraction of the 
muscular masses but rather to deficien y 
of the internal pressure of the open neural 
canal which permits the head to fall bac - 
ward on the trunk. 

In the development of the trunk it will 
not assume a normal curve because the 
evolutive power of the neural tube is 
lacking or incomplete. Therefore, the 
action of the muscles can only have an 
influence on the extended position of the 
head at a later period and is not the 
primary cause of the deformity. The 
phenomena here described influence both 
the external forms and the internal struc- 
ture of the bones which changes their 
relation and shape. The case referred by 
Ruffini is sufficient to confirm what I said. 
He described an anencephalic embryo 
with spina bifida in which the body 
instead of taking the normal curvature had 
remained rectilinear. 
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THEORIES OF 


MYCOSIS FUNGOIDES, HODGKIN'S DISEASE, ETC. 
WITH TWO CASE REPORTS* 


B. MARKOWITZ, M.D. 


BLOOMINGTON, ILL. 


INTRODUCTION 


URING recent years considerable 
discussion has arisen regarding the 
interpretation of the diseases of 
lymphatic origin. A definite classification 
is difficult because the exact nature of the 
changes occurring in this group of diseases 
is unknown. While we recognize a rather 
distant relationship among the lucemias, 
Hodgkin’s disease, lymphosarcoma and 
mycosis fungoides we hesitate to accept 
the last mentioned as skin manifestations 
of tumor overgrowths of the blood forming 
reticulo-endothelium. It is further rather 
difficult to accept the hypothesis that 
Hodgkin’s disease is neoplastic in origin. 
Reid,' Longscope,? and Bunting and Yates* 
were of the opinion that the etiologic factor 
in Hodgkin’s would be found to be an 
infectious rather than a neoplastic process. 
Ewing? cites the fact that he has seen 
leucemic processes develop from pneu- 
monia and acute tonsillitis. Jaffe*® is of the 
opinion that some acute leucemias, espe- 
cially in the young, follow the opening 
of a chronic focal infection such as pulling 
a tooth. Ewing® further states, “‘The more 
zeneralized forms of lymphosarcoma are 
not frequently the sequel of pseudolucemia 
or leucemia, for which an infectious origin 
probable. The usual type of sarcoma 
owing Hodgkin’s granuloma has a 
ecilic structure which differs from that 
vmphosarcoma.”’ Karsner,’ in referring 
mycosis fungoides, definitely states, 
was originally thought to be a variety 
sarcoma but is considered 
ammatory.” 


Keim,* on the other hand, made refer- 
ence to the interpretation of this lymphatic 
group and offered the suggestion that the 
multiple clinical pictures of the various 
forms of lymphadenosis should be termed 
the lymphoblastomas because of the genetic 
relationships which exist between the forms 
listed under the diseases of lymphatic 
origin. His inference was that they are all 
neoplastic in nature, and are merely 
different manifestations of the same 
disease. 

MYCOSIS FUNGOIDES 


Clinical Interpretation: From a clinical 
point of view it seems plausible to accept 
infection as a greater probability than 
neoplasm as the basic factor in mycosis 
fungoides. The early stage of this disease 
is a dermatitis, at first mild, eczematoid 
in type and may follow a very prolonged 
course. These skin manifestations often 
change in form, become dry or moist, 
scaly, improve and reappear In a worse 
state. The disease presents a variable 
picture such as may be expected in an 
infectious process. In the second stage 
very early nodulation, in the form of 
papules and pigmentations, is seen. The 
individual papule or small nodule may 
disappear and others reappear either at 
the same or different sites, a process which 
seems unusual of a true newgrowth, 
unusual because a true tumor, while it 
metastasizes extensively to other parts 
of the body and may not be progressive 
at the focal point of origin, does not 
disappear at the original point. In the 
third stage there is definite formation of 


* Submitted for publication May 16, 1931. 


113 


& 


I 14 American Journal of Surgery 


nodules which may simulate tumors in 
that they sometimes become very large. 
In the case we here present several of these 


Fic. 1. Tumor-like nodules of mycosis fungoides, 
reappearing and breaking down. 
nodules measured as much as 7 cm. in 


diameter. Even where definite nodules 
had already been formed we found some 
to disappear entirely, sometimes reappear- 
ing while others appeared at new sites. 
These nodular lesions tend to break down 
and ulcerate, changing the node to a 
large crater-like lesion, with a deep 
ulcerated base and raised, indurated edges. 
While the disease is fatal we could not 
call it malignant, if it were a tumor, 
because its manifestations of appearance, 
disappearance and reappearance could 
not be termed metastasis. The breaking 
down with sloughing and ulceration of the 
nodules, some of which may heal while 
newer lesions follow the same _ course, 
seems to present a picture which is not 
grossly characteristic of any tumor. It 
tends to simulate the chronic granuloma- 
tous picture of infection rather than 
newgrowth. 

Histological Interpretation: Histologi- 
cally, too, there is very little evidence of 
newgrowth in the sense of tumor tissue. 
In the earlier stages there is seen a 
thickening of the epidermis and prolonga- 
tion of the interpapillary portion. Infil- 
trating the corlum are many lymphoid 
cells together with a few plasma cells and 
young, new growing fibroblasts. These 
are the cells seen in chronic inflammatory 
processes, particularly in the granu- 
lomatous type. In the later stages when 
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there is nodular formation, if this were a 
true tumor, we should expect to find 
some definite tumor cell, but instead we 


Fic. 2. Section through broken down lesion of mycosis 
fungoides showing curface epithelium. 


find almost all the cells of inflammation. 
Section of the nodule presents leucocytes, 
lymphocytes, young fibroblasts, eosino- 
philes, plasma cells and giant cells. Many 
of the plasma and round cells show a 
tendency toward giant cell formation and 
numerous mitotic figures are seen. The 
large oval cells of lymphoid type do present 
somewhat of a sarcomatoid picture but 
lack the invasive and malignant tendency 
of a fatal tumor. 


CASE REPORT 


The case presented was referred by Dr. 
J. C. McNutt whose cooperation enabled the 
case work-up. It is that of a boy twenty years 
old, who since the age of nine has had spasmodic 
skin eruptions of a very varied nature, occurring 
almost anywhere on the body, but heavier on 
the lower extremities. For about the first five 
years it was considered some sort of eczema 
which “‘would come and go.” It was always 
worse in the summer and was aggravated when 
exposed to the sun. As the disease progressed 
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was noticed that the individual eruption do, that this disease is fatal. The clinical 
came thicker and as it disappeared left a appearance before nodule formation, and 
dscolored area. Reappearance, either in the the histological section of the nodule, while 


Fic. 3. Growths of mycosis fungoides. Three tumor-like 

nodes, one completely broken down and ulcerated 

ee ind one in the process of breaking down, three 
idjacent ones intact. 


same spot or elsewhere, within the last two 


vears, was In the form of small elevations. 
About six months ago many of these small 
elevations became very large nodules, especially 
several on the right leg, while others dis- 
appeared. Up to this time many different 
dermatologists had seen him and the diagnosis 
of a different infection varied with each con- 
sultant. Syphilis had held sway for about a Fic. 4. Extensive fibrosis and hyalinization in case of 
vear prior to this and he had been given large paris. ylang ney he typical large cells completely 
doses of potassium iodide and a course of 
salvarsan. At this time the diagnosis of infected ee - 
not definitely inflammatory in character, 
skin cysts, of the right leg, was made and an J. ; 
incision revealed only a soft surface and a tend more to infection than neoplasm. 
small amount of serum and a watery-like, , 
hemorrhagic fluid. Within a short time the S 
center of one large nodule, on the right leg, Clinical Interpretation: In this progres- 
began to ulcerate, while an adjacent one dis-  gively fatal disease there is very little 
and clinical evidence that might lead one to 
tend either toward infection or tumor as an 
examination the right leg was the seat of five . e ; 
la -- etiological basis. In favor of the latter we 
large nodules, the largest measuring 7 cm. in 
diameter, and ulcerated as shown in Figure 3. find only the —en:eeaieegt painless enlarge- 
'listological examination of an area through Ment of the _ various lymph glands. In 
thi edge of the ulcerating nodule revealed the favor of infection stands the work of Bunt- 
‘iodings referred to as mycosis fungoides. As ing and Yates, and others who have isolated 
q wn in Figure 2, many large, oval cells of from, and associated certain organisms 
t.c lymphoid type, together with cells of with many cases of Hodgkin’s disease. In 
‘mmatory nature, are seen beneath the addition to this a close relationship be- 
epithelium. tween Hodgkin’s disease and tuberculosis 


‘his clinical history of appearance, dis- has long been recognized and a similar 
earance and reappearance of nodules at relationship to the leucemias seems to 
same or different sites, is not in accord exist. In associating the leucemias with 
1 the history of tumor, knowing as we infection stands out the very grave proba- 
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bility that many cases of leucemia, as well 
as forms of agranulocytosis, seem to have 
their origin tn the sudden opening of some 


Fic. 5. Typical large cells of Hodgkin’s disease and 
beginning focal necrosis in lower left corner. 


focus of infection; as previously cited 
the development of acute leucemia in 
younger individuals, especially children, 
has followed the pulling of an abscessed 
tooth. It is well established that in re- 
sponse to stimulation by an_ infection 
there is a normal outpouring of white 
cells to combat the foreign invasion. 
This response is considered the normal 
capacity in which the blood forming 
elements function. It may further be 
assumed that In agranulocytosis there is 
a decreased response with great lack of 
white cells, while in leucemia there is an 
increased response with great overgrowth 
of white cells. 

Histological Interpretation: Histologically 
the picture is a varied one, varying accord- 
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ing to the stage of the disease. The ear! 
changes noted are hyperplasia and pr 
liferation of the lymph cells which obscu:: 
or obliterate the normal markings. The 
germinal centers and endothelial cells «{ 
the sinuses also show extensive hype: 
plasia. As the disease progresses the norma 
markings are completely obliterated and 
characteristic cell picture is seen; marked 
hyperplasia of lymphoid cells, numerou 
plasma cells, endothelial cells, eosinophile 
and many very large, multinuclear giant 
cells. These cells are irregularly inter- 
mingled as in mycosis fungoides except 
that the very large giant cells are more 
prominent and characteristic of Hodgkin’s 
disease. There is usually only slight, if 
any, fibrosis until the late stages when 
fibrosis usually forms a prominent part 
of the picture. Necrosis in very small 
areas also appears and this, together 
with fibrosis engrafted upon extensive 
hyperplasia, tends somewhat toward the 
infectious theory. Definite newgrowths 
with invasive tendency such as would 
tend to the tumor theory are difficult of 
interpretation. 
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CASE REPORT 


The case here presented is that of a young 
man twenty-four years of age who, about three 
years ago, received a blow on the right side of 
the neck, which confined him to bed for three 
or four days. About six months later a nodule 
about the size of a walnut was noticed at th« 
site of injury. It was entirely painless and one 
year later it had attained the size of a lemon. 
At this time a biopsy was made at the Mayo 
Clinic, Rochester, with the following report: 
“Chronic inflammatory process with marked 
fibrosis and hyalinization.”” For the following 
year or more the growth seemed stationary an‘ 
was symptomless. Within the last few months 
it again began to enlarge and he presented 
himself for examination revealing a_ rathe 
firm, rounded mass in the right supraclavicula 
region. Blood examination revealed a_ tot: 
white count of 9700 with a polymorphonuclea: 
count of 82 per cent, a comparatively hig 
count. The entire gland was removed an 
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roscopic section, as shown in Figures 4 and 
- revealed a Hodgkin’s lymphogranuloma. 
Vhile this patient gives a history of an 
ury, at the site of original glandular 
irgement, we doubt its importance; 
uma is not a forerunner of Hodgkin’s 
sease. The early findings of “chronic 
lammatory process” after the disease 
id been in progress for about a year 
es lend somewhat toward the infectious 
theory as a possible cause. 


CONCLUSIONS 


The diseases of lymphatic origin, called 
lymphadenosis, while in some way re- 
lated, are difficult to classify, because the 
etiology of, and changes occurring in 
these diseases are unknown. 

The marked primary lymphoid hyper- 
plasia, which lacks the destructive charac- 
ter and invasive tendency of malignancy, 
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leads us to believe that these diseases are 
not true tumors. 

The general picture of cells and fibrosis 
which are akin to those of inflammation, 
lends evidence toward the theory that 
these diseases are infectious in origin. 

Compared to the normal capacity 
ef the body to produce an _ increased 
number of white cells in response to 
infection, it may be assumed that in 
agranulocytosis there is a decreased re- 
sponse with great lack of leucocytes, while 
in leucemia there Is an increased response 
with great overgrowth of leucocytes. 

Mycosis fungoides and Hodgkin’s disease 
are here discussed and while both these 
diseases are fatal, true metastasis cannot 
be established; the term malignant tumor 
cannot, therefore, be properly applied. 


The clinical and histological pictures 
in these cases seem to favor infection 


rather than tumor as the basic etiology. 
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THE PROSTATIC HARPOON 
A NEW TRACTOR FOR SUPRAPUBIC PROSTATECTOMY* 


InvinG WILLS, M.D., F.A.C.S. 


SANTA BARBARA, CALIF. 


several factors which 


HERE are 


characterize a satisfactory technique 
for any surgical operation and it is 


Fic. 1. 


difficult to evaluate them from the stand- 
point of their relative importance since 
in the various operations of surgery we 
set about to accomplish so many different 
purposes. 

Considered technically it would seem 
that the operation for removal of the 
enlarged prostate should combine speed, 
facility and insofar as possible complete 
visibility to insure a good functional 
result. 

Speed is important because of the age 
and debilitation of the patient which 
make him as a rule a poor subject for any 
prolonged procedure; facility because it 
is only by use of the easier technical 
methods that the average surgeon can 
attain swift, sure perfection; complete 
visibility of the structures attacked in 
order that a clean dissection may be 
carried out without danger of damage to 
important tissues adjacent. 

As regards the functional result there 
is perhaps no place where it is more impor- 
tant than in the patient suffering from 
prostatism, and aside from safety this is 
usually the patient’s chief consideration. 


Safety in prostatectomy is dependen: 
upon a number of factors aside from the 
operative technique so that only the 


ric. 2. 


operative side will be considered here. 
It is fair to assume however that a method 
combining speed, facility and good visi- 
bility would be a safe procedure as well. 

The technique presented here has come 
about through the development of a new 
instrument designed by the author and 
called the prostatic harpoon. 

The instrument consists of a_ hollow 
tube into which slides a shaft operating a 
pair of opposed three-toothed curved 
jaws. These are activated by a swivelec 
thumb ring and a pair of finger rings a‘ 
the opposite end of the tube. The thum! 
ring Is integral with a shaft sliding withi: 
the tube. A lock operated by the finge: 


* Read before the Section of Genito-Urinary Surgery, New York Academy of Medicine, November 18, 1931. 


118 


ont ii 
~ 
|| 


Series Voit. XVI, No. 1 


olds the jaws in the open or closed posi- 

n. When closed the jaws fit snugly 

\inst the side of the tube. A centimeter 

ile is embossed along the side of the 

pe. 

[he technique of its use is as follows: 
\\ ith the patient in Trendelenburg position 
the bladder is opened in the usual manner 
and a self-retaining retractor adjusted. 
The instrument, held in the right hand with 
jaws horizontal, is passed down the pro- 
static urethra until the tip is at the apex 
of the gland. The jaws are thrown open and 
buried in the lateral lobes where they are 
locked in position. Traction is put on 
the instrument with the left hand and the 
sland lifted upward into the floor of the 
bladder. Dissection is begun with scalpel 
down to the line of cleavage, as shown, and 
carried to completion with long handled 
Mayo scissors under direct vision. As the 
jaws open only laterally, there is no danger 
of injuring the rectum posteriorly or the 
plexus anteriorly. The jaws being curved 
and set at a little less than a right angle 
when fully open tend to hold the gland 
more and more firmly instead of tearing 
out as more traction is applied. The 
tractor can be easily released, however, 
if for any reason it is desired to remove it 
before the dissection is complete. 

Several definite advantages are noted 
in the use of the instrument: First, the 
cland is so firmly grasped that it is sur- 
prisingly mobile and can be swung upward 
and from side to side for carrying out the 
dissection with great ease. 

he traction tends to reduce hemorrhage 

a minimum so that little sponging is 

cessary and further there is no need for 

e use of the finger in the rectum either 
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as a guide or to elevate the gland since 
by throwing the handle of the instrument 
downward over the symphysis the posterior 
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surface is easily brought into view and 
the line of cleavage at all times visualized. 

In the development of any new instru- 
ment or technical procedure it is frequently 
difficult to prevent our enthusiasm from 
carrying us into extravagant claims in 
the way of results. These results are all too 
often based on too small a series of cases. 

In this preliminary report embracing a 
relatively small series it is perhaps best 
to withhold actual statistics lest they appear 
misleading and simply state that in our 
hands thus far results have been uniformly 
better and the method has proven simpler, 
speedier, and a cleaner procedure than 
any other used. 
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SIMPLIFIED CATHETERIZING CYSTOSCOPE* 


H. Dawson Furniss, M.D., F.A.C.S. 


NEW 


HIS instrument consists of two parts ; 
a telescope and a sheath. The sheath 
is oval, 22 French, and divided into 


YORK 


The telescope gives a forward an 
slightly downward view, and carries a ligh 
at the vesical end. 


ric. 2. 


an upper and a lower channel. The upper 
channel carries the telescope, which Is re- 
movable, and is held in place by a clamping 
screw. The lower channel is for the catheter 
or bougie, and sizes up to 8 French can be 
used. At the vesical end the channel is so 
arranged that the emerging catheter is 
given a slightly downward inclination. At 
the outer end of the channel is a stopcock 
that prevents leakage when the instrument 
is used without the catheter, and that 
permits the introduction of the catheter 
(or change of catheters) without the loss 
of bladder fluid. Connecting with the lower 
channel is another stopcock used for filling 
and irrigating. 

The beak of the instrument is bevelled 
obliquely; it is smooth and can be intro- 
duced with a minimum of discomfort, 
and without injury; there is no damage 
done by moving the instrument in the 
bladder. 


This instrument was devised primarily 
for renal lavage, and the making of pyelo- 
ureterograms, for which it has been found 
most satisfactory. It is easily troduced 
into the bladder, can be manipulated with- 
out discomfort, and the catheters are 
introduced into the ureters with a minimum 
resistance. There is no discomfort to the 
removal of the instrument and leaving the 
catheter in situ. 

The catheter canal is sufficiently large 
to use a No. 6 catheter which has been 
waxed. The technique is to push the cath- 
eter 4 to 5 in. beyond the tip of the instru- 
ment, to wax it, and then retract it into the 
canal. 

The advantages claimed are simplicity, 
comfort to the patient, ease of manipula- 
tion, and that the sheath can be boiled. 

It is planned to make an extra sheath ti 
carry two catheters that can be used with 
the present telescope. 


* Submitted for publication April 16, 1931. 
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PROGNOSIS: STOP, THINK, THEN SPEAK! 


HILE reading in a dentist’s office 
recently, I saw the following in 
the December 1930 issue of the 
Christian Science Journal under the head- 
ing of Testimonials of Healing; “It is 
th a deep sense of gratitude that I 
erify the statements made by my brother- 
-law in the above testimony regarding 
v healing from cancer through Christian 
‘ence Treatment.” 
_ | wonder who of us has not had a kin- 
ed experience? Few of us perhaps who 
‘ave not seen at least one patient pro- 
undly ill sometimes with what we took 
) be carcinoma, whom we were unable to 
ioroughly study for one or another 
‘son. This same patient’s family in 


desperation (even as you and I would be, 
were we laymen witha seriously ill relative) 
and disgusted with the doctor’s inability 
to work a miracle, have then seized upon 
a ray of hope in the form of a kindly 
neighbor’s advice and have consulted an 
irregular practitioner. Then the patient 
starts to pick up in vigor and in spirits. 
He may go on to recovery or he may not. 
If he recovers the cult gets credit for a 
miracle. If he does not recover, after 
showing the initial improvement, then, 
“it was too bad the cultist was not con- 
sulted sooner. He did do a lot, but the 
patient came too late.” All of us know that 
many diseases, even in extremis, have 
astounding remissions which often _piti- 
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fully instill hope in the family. We can warn 
the family of the likelihood of this. All of 
us know too, that the panicky family often 
takes the ridiculous advice of friends in pref- 
erence to the scientific, honest advice of 
their physician. There is little we can do 
to offset this frailty of human nature. 

But there are a few things we can, and 
should, do to prevent these wild stories 
getting into circulation, about the miracles 
of the cults and the deficiencies of our 
profession. First we can be extremely 
careful of our diagnosis, and secondly even 
more careful of our prognosis. 

Perhaps at no time in the history of the 
world has the public been so health con- 
scious. Look through your favorite maga- 
zine and see how much of the advertising 
has a health angle. It is astonishing. It is 
often amusing and sometimes shocking to 
have patients repeat to me their impossible 
interpretation of a conversation with one 
of my colleagues. We must realize that 
when a patient or his family asks us a 
question that they are in no mind at that 
time, if ever, to properly evaluate a 
technical discussion. We should be dou- 
bly careful in our conversation with a 
patient or his family lest they take a 
simple casual remark and enlarging upon 
it with their imagination, develop some 
weird, impossible tale. 

It is difficult to impart to medical 
students just how much to tell patients or 
their families. Much depends upon the 
psychic make-up of the family and of the 
doctor. The hospital physician can better 
instruct his interne in this matter but much 
comes only with experience which is often 
bitter. It is not desirable to give each 
patient or his family, a lecture on physio- 
pathology or therapeutics, nor is it right 
to dismiss them with a blank forbidding 
stare. Hardly with long experience can one 
develop the knack of saying just enough 
and just the proper thing. 

Prognosis is often an important part of 
the treatment. A bad prognosis need not be 
expressed to the patient to have a harmful 
effect on him. An untimely shake of the head 
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or an insincere note of optimism is readil 
detected by even the gravely ill. And to 
a bad prognosis expressed to the thought. 
less or anxious family is often relayed t 
the patient either directly or by inference. 

We must ever bear in mind that it makes 
a tremendous difference which side of the 
desk or bed we are on, whether it is the 
seeking advice or giving advice side. We 
should constantly remember that nothing 
we say to those who seek advice is casual, 
they are mariners seeking guidance through 
a dark night, and each remark we make has 
an important bearing to them, if ever so 
trivial to us. 

Much is being said in the medical 
meetings and much is being written about 
how to combat the insidious attack of 
public distrust that is undermining the 
age-old citadel of public confidence in the 
medical profession. Might not one simple, 
yet Important, step be to give greater care 
to our conversation with patients, to censor 
our every remark? This is also true of our 
casual conversation with friends. Some 
physicians effect an iconoclastic front. 
Sometimes they indulge in a _ bantering 
type of talk with their lay friends about the 
limitations of the medical profession. Much 
of their talk may be along therapeutic 
annihilistic lines. It may be in jest or it 
may be serious. But certainly the germ of 
an idea is planted that almost invariably 
acts as a boomerang to the originator. 
Often he would be unable to recognize his 
idea, were he to inadvertently stumble 
upon it, in its fifth revision by friends of 
friends of his friends to whom he talked, 
in semi-confidence. It is possible that this 
so called “small talk” may be an important 
factor in the present day semi-suspicious 
relations of the public to the physician, 
about which we hear so much. A little 
more thought to our casual talk with the 
non-medical public and to our serious talk 
to patients and their family might go a 
long way to eradicate, at least in part, the 
present day tongue-in-the-cheek public- 
to-doctor attitude. 

Hitton S. REAp, M.D. 
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AMERICAN PHYSICIANS 
JOHN JONES 


OHN JONES was born at Jamaica, 
Long Island, in 1729. His ances- 
tors were Welch and Pennsylvania 

Quakers. 

After a preliminary education in private 
schools in New York, he decided to become 
a physician and became apprenticed to a 
relative, Dr. Cadwalader of Philadelphia. 
After three years in Philadelphia he went 
to Europe and studied under John Hunter 
and Percival Pott. A year later Jones 
studied under Petit and Le Dran in Paris. 
Petit was the inventor of the screw 
tourniquet and of improvements in the 
technique of amputations. This training 
stood Jones in good stead later in his 
military experiences. Jones also did ana- 
tomical work with the elder Monro at 
[-dinburgh. He got his degree in medicine 
from the University of Rheims, and 
returned to New York to practice. 

He was the first to do the operation of 
ithotomy in New York. His fame spread 
ind soon he had a large practice. He was 

ne of the first in this country to limit his 
rk to surgery. In addition, being an 
complished obstetrician, he continued 

s Interest in this branch. 

Jones became surgeon to the American 

ops during the French and Indian War, 

rned great fame, so much so that when 

‘ron Dieskau was wounded and captured 

Lake George, he pleaded to be put under 

r. Jones’ care. 

When King’s College (now Columbia 

versity) was organized in 1768 Dr. 

1es Was appointed professor of surgery. 

‘also lectured on obstetrics. In 1775, he 


published “‘Plain Remarks Upon Wounds 
and Fractures.” It was reprinted in 1776. 
This was the first American book on 
surgery. The introduction was addressed 
“to the students and young practitioners 
of all America,” and, in a foreword Dr. 
Jones writes that the work Is not astudied, 
systematic treatise on surgery but “re- 
marks and observations, thrown together 
under the disadvantageous circumstances 
of ill health, and a variety of occupa- 
tions which allowed little leisure for 
composition.” 

When the British army took possession 
of New York, Dr. Jones left the city. 
For a while he had a seat in the State 
Senate, then he entered the medical 
department of the army. III health com- 
pelled him to return to civil duty. He went 
to Philadelphia, found relief from the 
asthma there, and became a permanent 
resident in 1779. The next year he suc- 
ceeded Dr. John Redman as one of the 
physicians of the Pennsylvania Hospital. 
He was the first president of the humane 
society, a consulting physician of the 
Philadelphia Dispensary, and, in 1786, was 
elected the first vice-president of the 
College of Physicians of Philadelphia, 
which office he occupied until his death. 

Dr. Jones was a friend and physician to 
Benjamin Franklin and attended him in 
his last illness. In 1790 he went to New 
York to consult in the case of George 
Washington, and was later his family 
physician in Philadelphia. 

Dr. Jones died in 1791. 
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[From Fernelius’ Universa Medicina, Geneva, 


1679.] 


BOOKSHELF BROWSING 


KIDNEY DISEASE AND ANIMAL EXPERIMENTATION* 


FRANKLIN R. Nuzum, M.D. 


SANTA BARBARA, CALIF. 


LEVEN per cent of adults are dying 
of chronic Bright’s disease. This 
condition is closely related patho- 

logically with chronic heart disease of the 
hypertensive type and with cerebral hem- 
orrhage. This triad accounted for 45.5 per 
cent of the deaths of adults in the Registra- 
tion Area of the United States in 1928.! 
The importance of chronic kidney disease 
as a deterrent to further increasing the 
span of life is apparent. 

In this article it is proposed to point out 
the slow manner in which our knowledge of 
kidney disease has been accumulated. A 
summary of our present knowledge will be 
given and a survey of tasks that remain. 
The importance of experimental animals 
in gaining our present knowledge of the 
kidney and its functions will be indicated. 

The first description of kidney disease, so 
far as we know, is found in the works of 
Aetius (500 A.p.). He found, as the result 
of autopsies on human beings, that certain 
cases of swelling of the legs and of free 
fluid in the abdominal cavity, 1.e., dropsy, 
were associated with hardening of the 
kidneys.? No further advance was made for 
400 years until Avicenna (g80-1036), a 
clinical observer, noted that in dropsy the 


urine was thin, watery and increased in 
density.* Further progress does not appear 
for another 650 years, until the time of 
Marcello Malpighi (1628-1694), an Italian. 
Up to his time practically nothing was 
known of the structure of the kidney. 
William Harvey (1578-1657), of England, 
in 1628 published his discovery of the 
circulation of the blood. He found that 
the blood was forced by the heart through 
the arteries and that it returned to the 
heart through the veins. He was un- 
certain, however, as to how the blood 
flowed from the arteries to the veins. This 
was shown by Malpighi, who used more 
powerful magnifying glasses than were 
known to Harvey. With these lenses he 
traced the blood through the capillaries 
and demonstrated that the capillaries 
conducted the blood from the arteries to 
the veins. The epochal work of Harvey 
and Malpighi established physiology on a 
scientific basis. In addition to Malpighi’s 
discovery of the function of the capillaries, 
he laid the groundwork for a more accurate 
knowledge of the kidney. His name is 
associated with the tiny filters of the 
kidney, the Malpighian corpuscles 01 
glomerull. 


* This is the third of a series of articles on the value of animal experimentation in medical progress. The nex: 
article will appear in an early issue. 
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siovanni Battista Morgagni (1682-1771) 
ther advanced our knowledge of the 
iev by a careful clinical and anatomical 
iy of the chronic type of kidney disease 
+ is associated with dropsy, as indicated 
swelling of the extremities and the face 
| fluid in the abdominal cavity. He 
ind, in studying dropsies, which at- 
cted particular attention at that time, 
that some instances of dropsy occurred 
in kidney disease and some in liver disease.‘ 
) ie was the first to show that dropsy might 
result from more than one cause. Ten 
vears later (1770) Domenico Cotugno 
(736-1822) first recorded the presence of 
serum-albumin in the urine of patients with 
dropsy.’ William C. Cruikshank (1745- 
i800) went a step further and in 1790 
reported that certain instances of dropsy 
had no albumin in the urine.® William C. 
Wells (1757-1818) of Charleston, S. C., 
demonstrated the presence of blood and 
albumin in the urine of patients with 
dropsy following scarlet fever. This acute 
tvpe of kidney disease had never before 
been described.’ 
Forty years passed before Richard Bright 
1789-1858), an Englishman, carried on 
his epochal work, which covered the rela- 
tion of dropsy, kidney disease and liver 
disease.s He also found that certain types 
of dropsy were associated with liver disease, 
certain others with kidney disease. He 
described the enlargement of the heart 
which occurs in some forms of kidney 
disease, that is, the enlargement of the 
heart associated with high blood pressure. 
Sright divided kidney disease into three 
sroups. His descriptions are as accurate 
nd as instructive as any that have since 
en written. Nephritis is commonly called 
sright’s disease in honor of the discoveries 
this great investigator. 
Following Bright’s work a further study 
i description of the various kinds of 
iney disease was undertaken. Christison 
ced special emphasis upon acute and 
1ronic types. He found that kidney 
ease suppressed the solids of the urine 
was frequently accompanied with 
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severe anemia. Graves raised an objection.” 
He regarded kidney lesions not as the cause 
but as the result of dropsy. He held that 


Fic. 1. Schematic diagram of kidney. a, Glomerular 
tufts. B, Tubules. c. Blood vessels. p. Loops of Henle. 
(From O6certel: The Anatomic and _ Histological 
Processes in Bright’s Diseases.) 


the efforts of the kidney to remove the 
dropsical fluid from the body were the 
cause of the disease. This objection was 
long ago shown to be erroneous. 

From England the study of kidney 
disease spread to France. Rayer empha- 
sized Bright’s contention that nephritis 
was an inflammatory condition of the 
kidney, a point of special importance in 
considering the causes of this group of 
conditions.'! He gave an accurate descrip- 
tion of the urine in nephritis. Solon in 1838 
coined the term “albuminuria,” albumin 
in the urine.!? This term is in general use at 
the present time, and is the most important 
factor in making a diagnosis of kidney 
disease. Solon made one more important 
discovery in his clinical work: Up to that 
time it was thought that practically all 
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persons with kidney disease had dropsy. 
He found that granular kidney, that is, 
that type of kidney disease frequently 
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associated with high blood pressure, often 
occurred without dropsy. Becquerel, an- 
other Frenchman, published a paper in 
1841 on the alterations in the urine in 
certain maladies, among them Bright’s 
disease.'* He was the first to give detailed 
attention to the finer histological structure 
of the kidney. He concluded that the 
Malpighian corpuscles were the secreting 
units and that Bright’s disease was due to 
an enlargement of these units. This con- 
clusion Is erroneous. 

While work on kidney disease was 
progressing in England and France, great 
advances in physiology were being made in 
Germany. The Germans had developed 
the most powerful microscopes, and were 
quick to avail themselves of this help in 
the study of the tissues of the body. They 
made many important discoveries. Those 
about nephritis were especially noteworthy. 
In 1841 the anatomist Henle published his 
work on the structure of the kidney." 
Many of his findings are still authoritative. 
He outlined the types of kidney disease and 
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was the first to give an accurate descripti 
of casts, definitely shaped albuminoi 
structures found in the urine of perso 
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with nephritis. Their presence, together 
with a positive test for albumin, is the 
principal reliance of physicians in diagnos- 
ing nephritis. 

‘About this tume Toynbee in England 
found a thickening of the walls of the 
arteries in the kidneys i in certain types of 
kidney disease.!® Present- day conceptions 
of the form of chronic kidney disease 
associated with increased blood pressure 
place special emphasis upon this thickening 
of the walls of the arteries of smallest 
caliber, the arterioles. This change is 


present so frequently that the type of 


chronic nephritis associated with increased 
blood pressure is popularly spoken of as 
that type due to blood vessel disease of the 
kidney. For many years there have been 
two schools, one that held that the thick- 
ening of the blood vessel walls in the kidne\ 
was the cause of the high blood pressure, 
and the other that the high blood pressure 
was the cause of thickening of the vesse 
walls. More recently, the general concep- 
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of this relationship is as follows: 
(Continued spasm or contraction of these 
.all blood vessels, not only in the kidney 
throughout the body, results in an 
creased blood pressure and the latter 
causes an ultimate change or thickening 
of the blood vessel walls. 

This leads to a still different plan of 
classifying the different types of nephritis: 
the blood vessel type, the interstitial or 
connective tissue type, and the type in- 
volving the epithelial cells lining the 
convoluted tubules, the so-called paren- 
chymatous type. Virchow (1852) was the 
first to use this term.'° One of his pupils, 
Niemann, gave an excellent description of 
parenchymatous changes in kidney disease. 
Another of his students, Beer (1859) 
described the connective tissue changes In 
the various kinds of nephritis and at- 
tempted to relate them to the accompany- 
ing blood vessel and parenchymatous 
changes previously described by others. 
K\lebs (1880) established as a special kind of 
nephritis that group characterized by parti- 
cular changes in the filters, or glomeruli, 
and known since as glomerulonephritis.” 

Intensive studies of the physiology of 
the kidney began forty years prior to 
K\lebs’ publications. In 1842, Bowman, in 
England, published the result of his studies 
on the structure of the kidney. He de- 
scribed the delicate membrane that sur- 
rounds the Malpighian corpuscles and 
connects them with the convoluted tubules. 
A schematic outline serves best to illu- 
strate the structure of the kidney as under- 
stood in Bowman’s time (Fig. 1). This 

nception is still held. 

Until this time, 1842, knowledge of the 
structure and functions of the kidney 

id been obtained chiefly from a study of 

man kidneys. These studies had been 

itomical. The functions of the kidney 
became the more important field for 
earch. Bowman, using both human and 
imal subjects for study, summarized 

‘at was known of the physiology of the 

ney and propounded the first widely 

ognized theory of urinary secretion.® 
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The structure of the capsule and the 


glomerulus suggested to Bowman that 
here was a true filtering apparatus from 
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which the water of the urine is filtered 
from the blood. “It would be difficult to 
conceive a disposition of parts more 
calculated to favour the escape of water 
from the blood than that of the Mal- 
pighian body . .. Why is so wonderful 
an apparatus placed at the extremity of 
each uriniferous tube if not to furnish 
water to aid in the separation and solution 
of the uriniferous products from the 
epithelium of the tube.”'’ Bowman did 
not state clearly where the ordinary salts 
of the urine were secreted, but implied 
that they too passed through the capillaries 
(fine blood vessels) in the glomerular 
(Malpighian) corpuscle or tuft. Thus was 
born the first theory of the way in which 
the kidney secretes urine. 

Two years later (1844) Ludwig put for- 
ward another theory of the secretion of 
urine.'? He too used both human and 
animal material in his studies. He held 
that the capsule enclosing the glomerulus, 
or Malpighian tuft, was a simple filter 
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which allowed the diffusion into the tubule 
of all of the fluid elements of the urine. 
To the single layer of epithelial cells lining 
the convoluted tubules was ascribed the 
function of secreting such products as urea, 
uric acid and salts. These were washed 
down the tubule by the fluid from the glo- 
merular tufts and finally expelled as urine. 

Up to this time practically all of the 
important observations that had _ been 
made on the various phases of kidney 
disease were the result of study of these 
conditions in human beings. Some observa- 
tions had been made on animals. Animal 
experimentation, commonly known as vivi- 
section, was probably founded by Galen. 
He made extensive studies of this kind.” 
Since Galen’s time, an occasional great 
scientist had used vivisection in pursuing 
special studies. Magendie (about 1830) 
established vivisection on a firm foundation 
in physiological studies. His pupil, Claude 
Bernard, one of the greatest of physi- 
ologists, made fundamentally important 
studies upon the functions of the kidney by 
means of experiment. These studies were 
published in 1856, 1858 and 1859. They 
had to do with the reduction of the urine 
of animals on special diets; with the way 
the blood eliminated certain injected sub- 
stances in the urine, etc. G. Simon, in 
1871, published some of the earliest obser- 
vations on the effect of the removal of one 
kidney. In three adults in whom one kid- 


ney had been destroyed as a result of 


disease the remaining kidney was found to 
have enlarged to twice Its normal size. 
He removed one kidney from each of eight 
dogs. He found that the remaining kidney 
enlarged in seven of the eight experimental 
animals. This enlargement he described as 
due to an actual increase in the number 
of glomeruli and tubules, since micro- 
scopically he could see no difference 
between the size of these structures as 
compared with the normal. He did not 
find an increase in the size of the heart of 
these animals, and concluded that even 
left-sided enlargement of the heart does 
not occur if the remaining kidney shows 
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compensatory growth.*! This informatio 
and these methods of experimental phy-- 
iology were used by Heidenhain, who : 
1874, thirty years after the propoundir 
of Ludwig’s theory of urinary secretion. 
gave the first experimental evidence on this 
theory. This explanation ascribed the 
secretion of the urine by the kidneys to the 
vital activity of their cells. 

The advances of physical chemistry in 
the last twenty-five years have proved the 
inadequacy of these theories of urinary 
secretion. By the help of this newer 
chemistry and of new facts established by 
animal experimentation, a third or modern 
view has been elaborated. A monograph 
was published in 1917 by Cushny, former], 
a professor at the University of Michigan, 
describing this new theory.”? It is called 
after his name. In brief, it describes 
filtration of water and of the other elements 
of the urine through the glomerular 
capsule. This process of filtration depends 
upon several factors, one of which is the 
blood pressure in the glomerular tufts. 
The higher the pressure, the greater the 
opportunity for filtration, and vice versa. 
Reabsorption of a large amount of fluid 
takes place in the cells lining the con- 
voluted tubules and depends upon vita! 
activity of the cells themselves. It has 
been shown by Cushny that probabl\ 
more than gg per cent of the fluid secreted 
by the glomerular tufts, with the urea, 
uric acid and salts in a very dilute solution, 
is reabsorbed by the convoluted tube 
cells. This is shown by the change in the 
percentage of urea, which can_hardl\ 
exceed 0.1 per cent in the glomerula: 
filtrate, but which may reach 12 per cent in 
the urine of the cat. On the reabsorptio: 
explanation as offered by Cushny, thi: 
means that 120 c.c. of glomerular fluid 
containing 0.12 gm. of urea, loses 110 ¢.c. 0 
water In passing down the tubules, leavin; 
10 c.c. of urine containing 0:12 gm. © 
urea. By experimental work, it has als: 
been found that some solids are capabk 
of reabsorption by the tubular cells 
Heidenhain was able to show that thi 


x 
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d of a normal man contained 0.025 per 
coat of urea and that such a person could 
excrete in the urine 35 gm. of urea in 

enty-four hours. He estimated 0.05 per 

t in the glomerular filtrate, and at this 

e at least 70 quarts of fluid would have 

pass through the glomerular filters in 

-enty-four hours. Since on the average 

» to 2 quarts of urine are passed per day, 
this means that approximately 68 quarts of 
(luid are re-absorbed each day by the cells 
lining the convoluted tubules. 

The time and effort that was necessary 
on the part of Cushny to elaborate the 
modern theory of urinary secretion was 
creat. At the time of the publication of his 
first monograph (1917) he had spent some 
years in laboratory work and had reviewed 
6000 pages of discussions and experiments 
pertaining to this one subject. 

The importance of establishing definitely 
the functions of the various units of the 
kidney is emphasized in the treatment of 
human beings who are ill with nephritis. 
An accurate classification of the various 
types of nephritis is obviously essential. 
This has been a most difficult problem, and 
even today there are objections to the 
generally used classifications. In each 
patient ill with nephritis, the clinician 
attempts by a study of the urine, of the 
chemistry of the blood, of the ability of the 
kidney to excrete water, solids and certain 
dyes, as phenolsulphonphthalein, and by 
the patient’s symptoms, to determine what 
particular kind of kidney disturbance is 
present. The greatest difliculty comes in 

stances In which a combination of types 

| kidney injury exist at one time. Injury 
to particular portions of the kidneys of 
oratory animals and a study of the urine 

‘tis then excreted have helped in a 

nparative way with studies of the 

neys obtained from patients who during 
had had kidney disease. Such com- 
ative studies have been the means 
obtaining a_ satisfactory working 
sification. 

’ibbert (1883), in studying the functions 

he renal tubules, eliminated the tubules 
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in the kidney of a rabbit by gouging them 
out mechanically.2* When the kidney 
healed, he found that the urine was in- 
creased in amount and was very dilute. 
This would tend to confirm the theory that 
the tubules do reabsorb fluid. 

Heidenhain was the first to inject dyes 
into the circulation and study their manner 
of elimination.2* He killed laboratory 
animals at varying periods after injection 
and studied the location of the dye in the 
kidney. He concluded that the dye indigo- 
carmine was secreted by the cells lining 
the convoluted tubule. Microscopically, the 
granules of this dye were found in the 
cells and in the lumen of the tubules and 
not elsewhere. To detail the argument that 
occurred in determining how dye is elimin- 
ated, bearing in mind that this was just one 
means of attempting to determine the 
function of one part of the kidney, would 
occupy many pages and would record such 
well-known names as Wittich (1875), 
Schmidt (1891), Ribbert (1894), Hober 
(1895), Basler (1906), and Schafer (1908). 
Finally Suzuki (1912), after reviewing all 
of the work that had gone before and as a 
result of many years of effort on his own 
part, reached conclusions as follows, which 
are today accepted as correct: The great 
mass of an injected dye passes through the 
capsule of the glomerular tuft in too dilute 
solution to stain it. In the tubules it 
becomes concentrated by the withdrawal 
of fluid. Quite apart from this, the cells 
of the convoluted tubules show staining of 
the granules of their interior. This has 
nothing to do with the elimination of dye, 
but is probably due to dye derived from the 
circulating blood being deposited in the 
granules of the cell. The nerve cells | 
the kidney are similarly stained from dye in 
the circulating blood in these experiments. 
Heidenhain’s contention is thus in error; 
the cells lining the convoluted tubules do 
not secrete dye. Their function is not 
secretory, it is absorptive. 

The progress of medicine is no better 
illustrated than by further work in estab- 
lishing the specific functions of the kidney 
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by Professor Richards of the University of 
Pennsylvania and his coworkers, Plant, 
Schmitt and Wearn.* By means of 
bright light on the under side of a frog’s 
kidney in situ, the glomerular circulation 
was observed through a microscope. Dyes 
were injected into the circulation. The 
dye of methylene blue was seen to enter 
the capillaries of the glomerular tuft by 
way of the small artery that leads to it. 
It was seen to pass through the capillaries 
of the tuft into the free space about it and 
then on down into the tubule. These 
workers were able to accomplish the 
seemingly impossible feat of tapping the 
free space about the glomerular tuft with a 
capillary tube and obtaining the diluted 
urine for study, which in this instance 
contained the dye. Bieter and Hirschfelder, 
using Richards’ method and other dyes, 
made similar observations.» They ob- 
served that the dye was always confined to 
the tubule and that there was no evidence 
that the cells of the tubule either excreted 
or absorbed the dye. From the deepening 
color of the dye in the tubules, they 
concluded that water is reabsorbed from 
the tubules. 

About the year 1900, a new group of 
problems in the study of the functions and 
of the disturbances of the kidney were 
undertaken. Up to that time, the anatomic 
structure of this organ had been well 
worked out and a great deal was known 
about its various functions, as has been 
outlined. 

The early detection of disease of the 
kidneys, rather than waiting for late 
manifestations of such conditions, was then 
emphasized. Early changes are found most 
frequently by studies of the urine and by 
associated studies of the blood. In patients 
who are found to have kidney damage, 
the questions arise, what percentage of the 
kidneys is damaged, how rapidly is the 
destruction of the kidney progressing, and 
what is the expectancy of life in these 
various conditions? To answer such ques- 
tions, studies of the functional capacity 
of the kidney were taken up. 
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Since it has been found by anim. 
experimentation that certain dyes, when 
injected either into the blood stream cr 
into the subcutaneous tissues, are excrete! 
almost entirely by the kidney, this mean; 
of solving such a problem had been care- 
fully studied and, as a result, the Rowntree- 
Garritty test has come into general clinica! 
use. In this test, given amounts of phenol- 
sulphonphthalein, a dye, are injected into 
the blood stream. Its secretion by the kid- 
ney begins within ten minutes, and it can 
be detected in the urine. Within two hours, 
practically all of the dye has been excreted. 
In normal individuals, the per cent of the 
dye excreted is easily determined; in 
instances in which the kidney is damaged, 
the excretion of the dye is delayed and onl\ 
a portion of it is excreted within two hours. 
In this way, a fair estimate of the functional 
ability of the kidney can be determined. 

The advent of accurate blood chemical! 
methods has led to even more delicate 
tests concerning the ability of the kidney 


to function, and has added a great deal of 


knowledge about the kidney and _ its 
functions. By these accurate methods 
developed within the last fifteen years, 
it has been found that the substances which 
are excreted by the kidney, such as urea, 
uric acid, creatinin, and various other end 
products of protein metabolism, have 
definite levels in the blood stream, and are 
excreted by normal kidneys under standard 
conditions in fairly definite amounts. 
When the kidney becomes damaged from 
various causes, it frequently has a lessened 
ability to excrete these waste products. 
They then increase in amount in the blood 
stream and, conversely, decrease in amount 
in the urine. Chemical studies of the blood 
reveal this increase in such instances, anc 
studies of the urine reveal the decreas 
of these substances in the urine and giv« 
further accurate knowledge concernin: 
the ability of the kidney to carry on it 

work. 

The names of many Americans ai 
included in the list of those who hay 
worked out the various chemical tests tha 
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used in determining the presence and 
the amounts of these various substances. 
\an Slyke, L. J. Henderson, MacLean, 
Thomas Addis, Rowntree, Garritty, Wm. 
\\acNider, L. H. Newburgh and Mosenthal 
are among a large group who have made 
important experimental and clinical obser- 

tions along these lines. 

(he causes of the various forms of 
nephritis have long been a matter of study. 
Acute nephritis is very frequently the 
result of the excretion of bacteria by the 
kidney, particularly the poisons (toxins) 
of bacteria. The bacteria which cause acute 
infectious diseases, such as scarlet fever, 
typhoid fever, pneumonia, measles, mumps, 
influenza, etc., are especially prone by their 
toxins to damage the kidneys. The toxins 
liberated by the bacteria living in foci of 
infection in the body, such as abscesses at 
the roots of teeth, infected tonsils and 
sinuses, and carried by the blood stream 
to the kidneys for excretion, damage the 
filters (glomeruli) of the kidney to sack an 
extent that nephritis may dev elop. When 
such foci of infection have persisted for a 
long time, the resulting acute kidney 
change frequently passes into subacute or 
chronic change. In such instances, the 
kidney structures that have already been 
destroyed cannot be replaced, but elimina- 
tion of the causative factors may yet pre- 
vent further damage of the secreting 
structures. The great factor of safety that 
is present in the kidney in its ability to 
carry on work can be comprehended 
when it is recalled that there are in each 
idney approximately four million individ- 

| secreting units, that is, glomeruli and 
issociated tubules. It has been shown by 
rrotessor Richards and his associates 
‘hat about 10 per cent of these tubules 

netion at one time and that the re- 
inder are in a resting state. 

/he question of the effect of particular 

‘s of foods upon the kidneys in causing 
ley injury and in abetting injury in 
neys already damaged is one that has 
ived much attention. Foods consist 
‘hree basic groups of substances, fats, 
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sugars (carbohydrates) and proteins. Pro- 
teins are present in greatest percentage in 
meats, cereals, bread eggs, and legumes. 
The end stages of protein digestion and of 
the breakdown of protein materials making 
up the body cells themselves result in a 
complicated group of substances, including 
urea, uric acids and amino acids. These 
substance have an acid ash and impart an 
acid reaction to the urine. 

Since the advent of blood chemistry, a 
third great function of the kidney has been 
established. This is, the neutrality regula- 
tion of the body fluids. The chemical 
reaction of the blood is maintained at a 
very definite level. The present scale used 
for determining this measurement is the 
hydrogen ion concentration method, the 
abbreviation for this term being pH. 
The pH of the blood on this scale Is 7.3. 
The slightest variation on either side of this 
point is fraught with grave consequences. 
On the acid side, it leads to a condition 
known as acidosis, and on the alkaline 
side, it leads to a condition of alkalosis, 
or excessive alkalinity. There are buffer 
substances in the blood which tend to 
prevent disturbance of this delicate acid- 
base equilibrium. The kidney itself, by the 
excretion of excessive acid substances if 
present in the blood stream, or by the 
excretion of excessive alkaline substances 
if they are present in preponderance, 
maintains this balance. 

In recent years the question has arisen 
whether a diet which is excessive in protein 
and which places in the blood stream the 
acid factors of protein metabolism and 
upon the kidney the work of excreting 
these acid waste products might not be a 
causative factor in producing changes 
in the walls of the vessels in the tufts or 
filters of the kidney, and therefore play a 
role in the development of chronic Bright’s 
disease and high blood pressure. A great 
amount of work has been done in attempt- 
ing to establish the facts regarding this 
very important question. Americans, par- 
ticularly, are a nation of heavy protein 
eaters and seem particularly prone to 
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develop chronic Bright’s disease and high 
blood pressure. The study of this question 
has extended to various nations of the 
earth, in attempting to determine whether 
certain groups of peoples who are not 
protein eaters show less kidney and blood 
vessel disturbance. These studies have 
been carried on in an experimental way, 
both with human beings and with various 
groups of animals. The writer has had 
rabbits and rats on various diets. The 
urines, blood chemistry and blood pres- 
sures of these animals have been followed 
for a period of two to three years. At the 
conclusion of these experiments the animals 
have been killed and their blood vessels 
and kidneys carefully studied microscopi- 
cally to determine whether changes have 
resulted. Degenerative changes were found 
in the blood vessel walls and in the kidneys 
of the animals that were on high protein 
diets. Lewis Harry Newburgh (1883- ) 
and Sarah Clarkson at the University 
of Michigan, among others, have reached 
similar conclusions following feeding ex- 
periments with laboratory animals. N. R. 
Blatherwick and his associates have re- 
cently recorded the presence of a marked 
chronic nephritis in the kidneys of rats 
that were fed high protein diets. Before 
the feedings were begun one kidney was 
removed from each animal, thus throwing 
a greater load upon the remaining kidney. 
There are, however, an equally large 
number of negative reports in this field 
in which high protein diets have been fed 
to various kinds of experimental animals. 
A critical study of some of these latter 
feeding experiments demonstrates that 
some were of too short a duration to 
expect kidney change. In others, however, 
this objection cannot be raised. In sum- 
mary of this situation from the data at 
hand, final conclusions are not warranted. 
Further studies are necessary. 

Human beings have likewise been used 
as subjects in experiments of this kind. 
Stefansson (1879- ), the explorer, only 
recently placed himself on a continuous 
meat diet for a year to determine whether 
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any evidence of altered function on te 
part of the kidney would result. The resu *s 
of this and similar experiments are co- 
tradictory. In the instance of Stefanss« », 
no evidence of injury or of disturbed furc- 
tion of the kidneys was detected. New- 
burgh and his co-workers criticized the 
diet that Stefansson was on, noting that 
80 per cent of its energy was in the form 
of fat and that, in fact, only 100 to 140 
gm. of protein were eaten daily. They con- 
tended that the protein content of this 
diet differed but little from that eaten 
habitually by great numbers of Americans, 
and that one would not expect to find 
evidence of kidney disease in so short a 
period of time as one year. They placed a 
normal individual, whose urine was albu- 
min-free and contained less than the aver- 
age number of casts found in normal men 
by the method of Thomas Addis, upon a 
diet in which one-third of the calories 
came from beef protein. The composition 
of this diet was, protein 338 gm., fat 271 
gm., carbohydrate 96 gm. The total calories 
of this diet were 4177. After living for six 
months on this diet, he developed an 
albuminuria and a twenty-fold increase 
in the number of casts in his urine. This 
would seem to negate the evidence of the 
Stefansson experiment and to show that 
a high protein diet can harm the kidneys 
of man. As a further proof of this point, 
one can cite a nomad tribe in Russia that 
subsists largely on a meat diet and two- 
thirds of whose male members die of 
chronic Bright’s disease or of a stroke due 
to degenerative changes in the blood vessel 
walls and to the accompanying high blood 
pressure. In summary of the data that 
have been presented on whether high 
protein diets in man are responsible for 
kidney injury, conclusions cannot yet 
be fairly drawn. Many believe that high 
protein diets do cause kidney damage. 
An even larger number believe the cov- 
trary. A great deal of work remains to | 
done to answer this question. 

The present-day conception of the bro 
term nephritis is the result of the stud 
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_ large group of pathologists working 
is country and abroad and of a number 
inicians who have classified the symp- 
ss and the related laboratory findings 
occur when these changes exist in the 
veys of a patient. Such a classification 
recently been emphasized by Thomas 


ddis and Jean Oliver, and is as follows:?" 


Hemorrhagic Bright’s Disease. 

In this group there is injury to the 
kidney filters, the result of infection 
with some form of streptococcus. These 
patients have blood in the urine, develop 
a dropsy and a moderate increase in 
blood pressure. 
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. Degenerative Bright’s Disease. 


In this group there is evidence of 
degenerative changes in the tubules of the 
kidney. The causes of this group are very 
diversified, including the changes which 
take place in eclampsia, various infections, 
and poisoning with the heavy metals, as 
mercury and uranium. 


. Arteriosclerotic Bright’s Disease. 


Diseases of the blood vessels of the 
kidney. This group is very prevalent. To 
understand it thoroughly, we must know 
the causes of hardening of the arteries. 
At present, we know very little of these 
causes. 
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Unitep States ARMy X-RAY MANUAL. 
Ed. 2. Rewritten and edited by Lt. Col. 
H. C. Pillsbury, M. C., U. S. A. N. Y., 
Paul B. Hoeber, Inc., 1932. 


This very popular work appeared during the 
World War as the cooperative work of various 
men and was intended to cover the problems 
of war service. Since then times have changed 
and, today, the radiologists of the Army have 
the same problems as their colleagues in civil 
life. The second edition has been prepared to 
meet these changed conditions. 

The part on physics has been rearranged 


and permits easier reference. New types of 


apparatus and appliances have been added to 
the original text. Technique has been combined 
in one section rather than distributed through- 
out the book. Exposure tables are furnished. 
Those parts on interpretation have been 
enlarged and made modern. The illustrations 
have been added to, many of these being 
borrowed from “The Annals of Roentgenol- 
ogy.’ Therapy has been omitted. 

The chapters comprise: X-ray Physics, 
Dangers and Protection, Laboratory Experi- 
ments, Fluoroscopy, Technique, Field Unit, 
Localization, Bones and Joints, Sinuses, Mas- 
toids and Brain, Teeth and Maxillae, Thoracic 
Viscera, Urinary Tract, Gastrointestinal Tract. 
There is an ample Index. The illustrations 
number 228. 

A pithy, comprehensive work, minus all 
unessentials. A work that will prove of ines- 
timable value to all who do work in this broad 
field. 


RADIOLOGICAL STUDY OF THE PARANASAL 
SinusEs AND Mastorps. By Amedee 
Granger, K.C.B., K.C.I., M.D., F.A.C.R. Phila., 
Lea & Febiger, 1932. 

This is a small volume with 113 illustrations 
which show fairly well what the author is 
describing. 

In the section on Paranasal Sinuses, atten- 
tion has been centered on the sphenoids 
rather than on a detailed description of all 


of the sinuses but the author’s description of 


the detection of sphenoiditis is carefully 


brought out in the section on mastoids. The 


description of mastoids in children is comp!:te 
and clearly defined. There is considera le 
description of the change of the Arcelin posi- 
tion made in the author’s special way. 

The ilustrations, while, of course, lacking 
the detail of the original films, are very compre- 
hensive. All in all, the book is a contribution 
to the roentgen diagnosis in otolaryngoloc, 
and although the author perhaps overemp)ia- 
sizes his own methods, this work may be 
considered an added link between the surgeon 
and the roentgenologist. 


SURGICAL PATHOLOGY OF PRosTatic 
Osstruction. By Alexander Randall, 
M.D. Balt., Williams & Wilkins Co., 1931. 


In reviewing so superb a monograph as this, 
it is difficult to decide which of its features is 
most praiseworthy and impossible to find 
language for its just applause. Surely it is an 
inspired opus, if there ever was one in medica! 
literature, and represents ten years of the most 
exacting labors on the part of the author and 
his associates. 

The bladder and prostate were examined in 
1218 autopsies on males at the Philadelphia 
General Hospital. Among these, 312 instances 
of gross prostatic pathology were encountered, 
and the specimens were used, together with 
the case histories, to produce this treatise. 
The outcome is an atlas and a text which, it 
is stoutly believed, will enjoy one of the highest 
places of authority for many years to come. 

The book supplies a very serious need in 
urological literature, because Watson’s excel- 
lent atlas, published in 1888, appeared before 


the day of prostatectomy, and the works of 


Tandler and Zuckerkandl, Motz and Perear- 
neau, Socin and Bruckhardt, and Lowsley, 
masterful and commendable as they were, were 
limited to considerations of benign hyper 
trophy only. The purpose of this monograph 
is four-fold: an analysis (based on this autopsy 
material) of four frequent lesions of surgical! 
importance—hypertrophy, median bar, carc:- 
noma and abscess; a description of the gross 
pathology; a discussion of the surgical handling 
of these conditions; and an exact photograp! 
presentation of the lesions. 

The tables present a striking picture of t 
increasing incidence of benign hypertrophy 
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»» per cent in the fifties and an additional 10 
cent for each decade thereafter. These 
ertrophies are classified as bilateral lobe, 
‘erior commissural, and subcervical lobe 
lvement, and with various combinations 

o! the three. 
fhe anatomical, pathological, and surgical 

distinction between commissural and sub- 

cervical hypertrophy is made so clear by 

Randall’s words and depicted so perfectly by 

the photographs that many a reader will here 

for the first time and for all time be set straight 
on this point. 

\s to the median bar, one gains here also 
the clearest sort of conception of this lesion 
“that has travelled the world over under 
various other descriptive terms and titles.”’ 
The author is convinced (and convinces the 
reader) that “‘all true fibrous bars are funda- 
mentally inflammatory in their origin and repre- 
sent the end results of . . . chronic prostatitis.” 
The one pathognomonic feature of bar forma- 
tion he considers to be the “finding of the 
verumontanum drawn up to a point directly 


under the breast of the bar.’”’ The incidence of 


true bars in this series of prostatic obstructions 
was 4.6 per cent. 

Two surgical lessons, somewhat at variance 
with the usual teaching, are drawn from the 
study of the 17 cases of prostatic cancer. The 
first is that the malignant process may arise 
in or involve any part of the prostate. The 
second is that the growth may, in certain 
cases, remain intracapsular. 

\lr. Gosner, the official photographer of the 
Philadelphia General Hospital, photographed 
the specimens under water, exactly on their 
true scale, and has displayed in the rare per- 
lection of these reproductions an art that 
provokes our very highest admiration. 


[MHOTEP TO HARVEY. BACKGROUNDS OF 
\lepicaL History. By C. N. B. Camac, 
\i.b. Foreword by Henry Fairfield Osborn, 
sc.D., LL.D. N. Y., Paul B. Hoeber, Inc., 
IO3I. 

\bout twenty-two years ago, when interest 

iedical history was relatively unawakened 

America, Doctor Camac supplied a very 

ortant and most creditable work in his 

och-Making Contributions to Medicine 
Surgery.” In his present book he goes 
ind the scenes of those Epoch-Making 

\tributions and does some extensive explor- 


Book Reviews 


American Journal of Surgery I 3 


ing into the territories and times whence they 
came. His explorations have been highly 
fruitful, for they have enabled him to give a 
very unique version of medical history, and 
one that shows the skilful handling and broad 
understanding that we can expect only from 
one who possesses a masterful knowledge of 
this subject. 

Here he portrays the environments in which 
the scientific inquirers lived and labored, and 
thus allows the reader to see and feel many 
of the obstacles, struggles, aspirations and 
complex influences that played lively parts 
in the careers and discoveries of the great 
pioneers of medical and allied sciences. 

In a scholarly foreword, Henry Fairfield 
Osborn calls attention to the repeated retarda- 
tions that were suffered from such influences 
as magic and tradition, and the repeated 
appearance (as though to offset such obstacles) 
of some strong man “animated by scientific 
and humanitarian impulses, by the divine 
union of science and sentiment to place 
the art of healing . . . among the highest of 
human achievements.” 

In “The Evolution of Inquiry’’ Camac shows 
the intellectual atmospheres, the viewpoints 
and the circumstances under which these strong 
men lived and worked. He contrasts such 
scientifically salubrious periods as the Hellenic 
and Renaissance with the long benighted 
epochs, and compares the receptions given to 
discoveries at such periods as those of Coperni- 
cus, Newton, Vesalius and Harvey. Here he 
points out the enormous retardation that 
results from the two great human failings: 
erroneous theorizing and false observations. 

Among the strong men, Camac starts with 


the Egyptian, Imhotep (about 3000 B.c., 
engineer, statesman, physician) who was 
deified after death by the Egyptians as 


Asclepios was by the Greeks, and whom 
Camac considers the only conspicuously worthy 
oriental inquirer before the Greeks. 

In “Greek and Greco-Roman Medicine” 
we are introduced to the area of Attica, about 
half the size of Rhode Island, but from which 
came the scientific thought that was to serve 
the whole world as a model, even to the 
present. Here was the beginning of rational 
medicine and pure science and here worked 
the three Authorities who were to dominate 
thought and practice for many centuries: 
Hippocrates, who introduced observation, hu- 
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man interest, and ethics; Aristotle, pupil 
of Plato and tutor of Alexander the Great, who 
gave us logic; and Galen, the last great figure 
in Greek medicine, who, though he showed 
that arteries and veins contained blood only, 
“‘showed”’ also many great fallacies that were 
unfortunately perpetuated by the weight of his 
authority. 

The principal causes of the long period of 
scientific retrogression in the Middle Ages 
are considered to be: the Roman conquest; 
the change from polytheism to monotheism, 
resulting in the destruction of pagan literature; 
the barbarian invasions. But the Greek in- 
fluence was kept alive by six agencies: the 
schools at Alexandria, Byzantium, Edessa, 
the Arabian schools, the monastic schools in 
Europe, and Salerno—the first of the Christian 
schools. 

Arabian or Mohammedan Medicine, “the 
one ray of scientific light in the Dark Ages”’ 
has not been stressed by historians until 
recently, -possibly because of the feeling, 
religious and political, against the Mohamme- 
dans who threatened Europe until the 16th 
century. Camac dwells at length on this 
people’s search in classical literature for 
knowledge, and gives a spendid picture of the 
‘“‘Arabian Renaissance” when hospitals and 
medical schools flourished at Bagdad, Cairo, 
Damascus and Cordova, and when the 
Caliphs were giving every support to scientific 
advancement and to the large number of 
translators, notably the elder and younger 
Mesués and the Nestorian Christian Arab, 
Johannitius. 

In the pre-Renaissance period, in addition 
to such far-reaching influences as the discovery 
of printing and the seige of Constantinople 
there came the establishment of great universi- 
ties (Paris, Bologna, Oxford, Montpellier, 
Cambridge, Padua—where Harvey graduated 
1602) and the appearance of four great recon- 
cilers of philosophy, theology and Hellenic 
science: Albertus Magnus, Roger Bacon, St. 
Thomas Aquinas, and Peter of Abano. 

Why did pathology and physiology lag so 
far behind other sciences, such as physics and 
astronomy, during the Renaissance? Camac’s 
very reasonable answer is that physics and 
astronomy were based upon mathematics, 
which was unrestricted by religious and other 
forms of intolerance while the medical sciences 
were based on anatomy, which was restricted 
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and retarded at many points. In this conn«c- 
tion it is noteworthy that Vesalius’s “ Fabr 


Corporis Humani,” the first overthrowing of 


Galen’s authority, appeared in the same ye°r, 
1543, as Copernicus’s “Revolutionibus.”” ut 
to such restricting agencies during the medie> al 
and Renaissance periods, as excommunicaticn, 
the Inquisition, and the Index Libror:m 
Prohibitorum, there was a profound reacticn, 
a reaction leading to actual experiments in 
physiology and flowering in Harvey’s monu- 
mental work. 

This reviewer is tempted to mention soine 
of the author’s treatment and absorbing 
analysis of events in the 17th century, but 
space does not permit. 

One of the most valuable features of the book 
is to be found in the appendix, which includes 
excellent reference maps and tables and 
numerous quotations from many of the finest 
classics in the history of general science and 
medicine. 


PROHIBITING Minos. By Stewart Paton, 
M.D. N. Y., Paul B. Hoeber, Inc., 1932. 


We do not know how to describe this book 
except to say it is a classic. In this age of 
prohibition this work comes as a welcome 
relief. Scientifically, and in language that is 
well nigh inspired, the author lays bare the 
causes of our present-day mania to prevent the 
other fellow from following his natural, God- 
given bent. 

After the Preface, the Chapter headings are: 
Civilization-shock, Remedies, Educating the 
Intellectuals, and References. There are an 
Index of Personal Names and an Index of 
Subjects. 

It is beyond our pen to outline the field the 
author covers. A sentence here and _ there 
might whet one’s appetite to read the whole. 
We read: “Today all over the world people 
squander their supplies of nervous energy. 
They travel so fast that they do not have time 
to balance their emotional and mental budgets 
. . . They do not have leisure in which ‘+o 
learn to steer and control the human machine 
. . . Neurotics naively confess that they think 
history is bunk, and attempt to conceal the r 
fears of the past by pretentiously announcir z 
that they are the forward-looking represent: - 
tives of the human race... Prophesyi: 2 
disaster should not be encouraged . . 
we sorely need at present are construct: 
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sueecstions that will help us to live. ..At ... ” And it comes to pass that Judge 
pre--ot the chief occupations of a great many Cardozo succeeds Justice Holmes in the 
peo, ¢ are prophesying and prohibiting . United States Supreme Court. 


At »resent we are prohibiting mad.” 
interesting and an absorbing book. 


Weuid that the majority of the people would 
reat and digest it. But at least physicians 
should read it and, as a result, light the way. 


Courts AND Doctors. Lloyd Paul 
Strvker, M.p. N. Y., The Macmillan Co., 


1932. 


Liovd Paul Stryker, not so long ago, was 
general counsel for many years for the Medical 
Society of the State of New York, and had 
charge of the legal policy of the Society and the 
defense of its members who were sued for 
malpractice. We have heard hundreds of ex- 
pressions of admiration for the skillful and 
thorough manner in which he defended the 
members who were sued in the courts. His 
powers became almost a saga. And so this 
little book is more than welcome. It makes 
delightful reading. We picked it up merely 
intending to glance through its pages: we read 
it carefully from cover to cover. It contains 
simply told facts that should be known by 
every practicing physician. Such knowledge is 
necessary to his protection and may save him 
an endless waste of time, much worry, and 
possibly a considerable sum of money. 

The book is divided into seven parts. Part 1 
deals with The Practice of Medicine; Part 2, 
The Relationship of Patient and Physician; 
Part 3, The Action for Malpractice; Part 4, 
Defense to Actions for Malpractice; Part 
5, |xpert Testimony; Part 6, The Doctor on 
the Witness Stand; Part 7, The Doctor and the 
Criminal Law. 

(he preface is written by Charles Gordon 
Hevd, President-Elect of the Medical Society 
ot the State of New York. 

\t the beginning of Chapter 10 we 1ead what 
ed almost a prophesy, considering events 
have transpired about the time this review 
ritten. The author says: “‘Every human 
, said Chief Judge Cardozo of the New 

Court of Appeals, ‘has a right to de- 

ne what shall be done with his own body 

In his usual terse and compact style this 
£ judge, the most profound and philosoph- 

ind with the possible exception of Justice 
es, the most celebrated jurist in America 


A splendid book. We mean to reread it 
three or four more times. It should be in 
every physician’s library and become a part 
of his medical equipment. 


GRENZEN DES NORMALEN UND ANFANGE 
DES PATHOLOGISCHEN IM RONTGENBILD 
(Borderline of Normal and Beginning 
Pathology in Roentgenograms). By Alban 
Kohler. Ed. 6, revised. Leipzig, Georg 
Thieme, 1931. 


If the reviewer could possess only one book 
on roentgenology, his choice would unquestion- 
ably be the volume before him. It is self- 
evident that roentgenological interpretations 
cannot be made without adequate familiarity 
with the normal. Daily contact with large 
amounts of roentgen material teach us how 
often accessory bones are diagnosed as frac- 
tures, diverticula as ulcer craters and even 
carcinoma, normal lung markings as evidence 
of pleurisy or tuberculosis, exaggerated bony 
excrescences at the point of insertion of the 
muscles as exostoses, and other numerous 
erroneous diagnoses. Knowledge of the normal 
and the anomalies is a pre-requisite for depend- 
able roentgen interpretation, where the most 
difficult field relates to the borderline patho- 
logical changes. The book should prove espe- 
cially valuable as a guide in medico-legal 
testimony. 

The author in 1910 began the accumulation 
of data relating to the normal and beginning 
pathological changes, to which he has from 
edition to edition made liberal additions. The 
latest production is brimful of information, 
familiarity with all of which is too much to 
expect of any one and, for that reason the book 
should be on the desk of every physician who 
attempts to translate roentgen findings. It is 
fortunate that the fifth edition of this book is 
available in English; it is to be hoped that the 
sixth edition will also find its way into English 
print. 


Die RONTGENDIAGNOSTIK DES VERDAU- 
UNGSKANALS EINSCHLIESSLICH DER LEBER 
UND DER GALLENWEGE (Roentgen Diag- 
nosis of the Digestive Tract, including the 
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Liver and the Biliary Tract). By Privat- 
dozent Dr. H. V. Albrecht. Introduction 
by; Professor F. Volhard. Leipzig, Georg 
Thieme, 1931. 


Up to the minute in every respect, this 
volume at once commends itself as a modern 
textbook on the x-ray examination of the 
digestive organs and of the biliary system. 
The illustrations are superb, leaving little 
to be desired. Many explanatory drawings 
supplement the text and the roentgenograms. 
The striking feature of the work is the adoption 
throughout of the newer methods of study by 
visualizing the gastrointestinal mucosa with 
relatively small quantities of mucilaginous 
mixture rather than by complete filling of the 
various organs with opaque material. Some of 
our readers may not have learned that an 
entirely new chapter has been written into the 
x-ray study of gastrointestinal diseases by 
seeking to bring out details of the mucosa of 
the esophagus, stomach and intestine. Chronic 
gastritis, which we thought was a passé 
subject, has been revived and elaborated since 
the device of methods for demonstrating the 
gastric rugae. 

This book should be of value to the physician 
as well as the surgeon, for much space is given 
to the consideration of functional disorders as 
seen on the screen and roentgen film. It is 
refreshing to find a German work with such 
recognition of American contributions to 
gastrointestinal roentgenology. The chapter 
on the biliary tract is an adequate presentation 
of this newer American contribution. 


Die AVERTINNARKOSE IN DER CHIR- 
uRGIE. By W. Anschiitz, K. Specht, and 
Fr. Thiemann. Berlin, Springer, 1930. 


This first textbook on tribromethanol nar- 
cosis, based on the authors’ own experiences 
and the literature until 1930, was published as 
a paper in Volume 23 of the “Ergebnisse der 
Chirurgie und Orthopiidie.” Published as a 
monograph of 200 pages, it was only too soon 
out of print. The claims concerning the efficacy 
of proprietaries in the field of pharmacology, 
especially as experimentally controlled by the 
manufacturers, have often resulted in many 
exaggerations. Anschiitz and his co-workers 
have successfully tried to evaluate claims of the 
earlier investigators sponsored by the producers 
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in the manufacturers’ catalogue. After 
scribing in detail in the introductory ch 
the chemistry and pharmacology of av: 
its pre-medication, they discuss dosage, 
usual supplementation, the course of 
anesthesia, accidents, mortality statistics, 
its contraindications. 

In spite of rapid technical development in 
avertin anesthesia since the printing of the 
monograph, the booklet is not antiquated and 
may be still used as a reference book for experi- 
mental and clinical work, as it is stimulating 
and reliably instructive. Of course, the chapters 
on pre-medication and on satisfactory supple- 
mentation with local anesthesia, the antidotes, 
as coramin, the statistics, etc. would have to 
be revised to correspond with the later hundred 
or more publications in America and abroad. 

The unique action of tribromethanol in the 
treatment of tetanus, its astounding quicting 
effect on patients on whom thyroidectomies 
are to be done for thyrotoxicosis, the small 
amount of supplemental inhalation narcosis 
required, the very few contraindications to its 
use, support the authors’ prophecy that we 
have in avertin a valuable addition to the list 
of anesthetics. This monograph besides is of 
historical value as the first comprelensive 
criticism of this new rectal narcosis and as the 
first textbook on tribromethanol anesthesia. 


StupIiE DES NIERENTUBERCULO- 
SEMATERIALS AUS DER LUNDER CHIRUR- 
GISHEN KLINIK DER JAHRE IQOI BIS 
EINSCHL. 1923. By Robert Ivarsson. Stock- 
holm, P. A. Norstedt and Séner, 1931. 


This paper-bound treatise of 138 pages, 
which forms Vol. 68, No. 18 of Acta Chirurgica 
Scandinavica, is an exhaustive analysis of data 
collected during the study of cases of renal 
tuberculosis at the Surgical Clinic in Lund 
between 1901 and 1923. 

It is a most respectable addition to the 
literature on this subject and presents very 
completely the many points in the diagnostic 
problem and the probabilities as to the trends 
of events on the side of prognosis. 

Of 155 patients who were nephrectomized, 
101 are still living, 86 of whom are considered 
cured. Of the 54 who died, 21 died within the 
first year after operation. Among 36 unope: «ted 
patients, 28 died in the first year and 4 are 
healed in a clinical sense. 
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CHAPTER XV 
PATHOLOGY OF PERIPHERAL NERVE LESIONS 


In civil life injuries to nerves are usually simple in origin 
and relatively uncomplicated in nature as compared to the 
injuries sustained in warfare. The ulnar or median nerves may 
be cut by a puncture wound at the wrist and the superficial 
injury to the skin may be entirely healed before the nerve 
lesion is recognized. Traction or contusion may produce nerve 
injuries in ctvil life, which by the very apparent innocence of 
the trauma, may cause the nerve damage to be overlooked 
completely. 

In warfare the passage of a machine gun bullet may leave a 
wound in the superficial tissues which heals quickly. On the 
other hand, a shell wound may be accompanied by a large loss 
of tissue which includes a long segment of the nerve and by the 
fracture of bones. Healing may be complicated by serious 
infection and the formation of a massive scar. In war it may be 
natural that a nerve lesion is overlooked due to the immediate 
exigencies of the situation in which hemorrhage, complicated 
fractures and infection furnish problems of vital importance. 

Under both conditions, however, the early recognition of a 
nerve injury as the part of a pathologic picture is of serious 
importance. To suture a wound of the wrist In complete 
ignorance that the median nerve may be divided or to reduce a 
dislocation of the shoulder joint without realizing that the 
brachial plexus may be injured is a mistake extremely unfortu- 
nate for the patient. 

In the pathological picture presented by a_ peripheral 
nerve Injury It Is necessary to consider not only the associated 
lesions in the soft tissues, bones, tendons and blood vessels; the 
presence or absence of possible infection, but also the changes 
which may ultimately result from the nerve injury, such as the 
atrophy of muscles, fibrotic changes in joints and the trophic 
disturbances of the skin. 
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NERVE PATHOLOGY 


A complete anatomical section of a peripheral nerve may 
result from incised, Iacerated or puncture wounds in the soft 
tissues by bullets, shell fragments or by splinters of bone. The 
importance of these different etiological factors lies in the 
fact that the actual loss of nerve tissue varies considerably 
and in that the presence of infection is more likely in the 
wounds accompanied by large loss of tissue. 

When a nerve has been completely divided by any of the 
possible methods of injury, the central and distal ends become 
separated for a distance depending upon the loss of tissue and 
the surrounding scar tissue formation. The latter may be so 
pronounced that the nerve is displaced from its normal 
relations. Immediately the formation of scar tissue begins 
between the severed ends (Fig. 79). We have already discussed 
the attempts on the part of the axons of the central end to 
regenerate. As they grow downward they meet this buttress 
of densely growing connective tissue. These axons could have 
entered this connective tissue only when it was young, cellular 
and vascular. But at that time the axons are in the stage of 
cellulipetal degeneration and their growth is therefore not 
part passu with the connective tissue. By the time the down- 
growth of axons reaches the gap there is a firm mass of dense 
connective tissue instead of a loose, cellular, vascular tissue. 
The axons are therefore turned back upon themselves in a 
twisting, spiral, coiling mass. As a result of this proliferation of 
connective tissue a bulb forms upon the central end which is 
firm, circumscribed, more or less rounded and greyish-white in 
appearance. This bulb cuts with a gritty sensation and 
macroscopically one may see numerous fine, grey translucent 
dots and lines (Fig. 80). Occasionally one may see larger 
grey or greyish-pink translucent areas. The grey color is due 
to young nerve fibrils surrounded by a stroma of connective 
tissue fibers. When this stroma is cellular and vascular a 
pink color is added to the grey. The younger the bulb the more 
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translucent, succulent and greyish-pink is Its appearance. 
The presence of regenerating axons in the mass of connective 
tissue makes the bulb on the central nerve end sensitive and 


Fic. 79. Scar tissue surrounding ends of divided median nerve. Note bulbous neuroma 
on central end of nerve trunk. 


painful upon palpation. The varying density produced by the 
growth and contraction of this scar tissue gives corresponding 
patterns of the nerve fibers in it. 

The end of the distal segment is enlarged also by the forma- 
tion of connective tissue. The size of the bulb is usually smaller 
than that found on the central segment. It may be round or 
elongated in shape. The bulb consists entirely of connective 
tissue fibers since there are no regenerating axons present in the 
distal segment. This bulb is grey in color and firm but not 
painful to palpation. Both the bulbs on the distal and central 
segments of the nerve are usually found firmly bound down to 
the surrounding muscle and scar tissue. Muscle fibers occasion- 
ally may be found between the connective tissue fibers in the 
distal bulb which completely caps the cut end of the distal 
segment. 

A nerve may be sectioned incompletely at the time of 
injury. The most common type of such a lesion appears 
macroscopically as though a notch had been cut into the side 
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Fic. 80. Microscopic appearance of (A) central neuroma and (B) distal neuroma. 


{144} 


Book Page 152 


\ 
< =~ =. 


PERIPHERAL NERVE INJURIES 145 


of the nerve trunk (Fig. 81). The nerve above and below the 
notch becomes bulbous and the microscopic picture Is similar 
to that seen in the central and distal bulbs of a completely 


Fic. 81. Incomplete lesion of nerve trunk with production of notch in side of nerve. 


Fic. 82. Union of neuromas on central and distal ends of divided nerve by scar tissue. 


Fic. 83. Lateral neuroma. 


sectioned nerve. Occasionally the bulbs formed after a com- 
plete severance of the nerve may be joined by a considerable 
band of tissue which apparently establishes continuity (Fig. 
82). Microscopic examination will show that this thin, long, 
ragged bridge consists entirely of fibrous tissue. A connective 
tissue nodule may be formed on the lateral aspect of a nerve 
as the result of a trifling injury which may or may not have 
produced a small lateral notch. The microscopic picture Is 
that just described in miniature (Fig. 83). 
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The clinical symptoms produced by complete or incomplete 
anatomical section of a peripheral nerve may be reproduced 
identically by pathological processes which cause a_physi- 


Fic. 84. Compression of nerve trunk by surrounding scar tissue. 


ological interruption in the transmission of the nerve impulse. 
Among the most common causes of such a physiological block 
is compression of the nerve by scar tissue, by callus formation 
in a uniting fracture, aneurysms, rudimentary ribs and by 
adhesion of the nerve to neighboring structures. Extensive 
injury to the surrounding soft tissues accompanied by an 
infection may produce a mass of dense scar tissue which 
surrounds the uninjured nerve, compresses it and often pulls 
it far away from its normal relations (Fig. 84). The contracting 
scar tissue may spread over a large area or it may appear as a 
narrow encircling band. The nerve may appear smooth or 
rough but always grey and firm. Cross section shows a homo- 
geneous grey fibrous tissue according to Cone, but occasion- 
ally, translucent, fine, pin-point areas are seen which indicate 
the presence of young nerve fibers. Cone has described a type 
of tissue to be seen about nerves, usually near the injury but 
often at some distance away. It is translucent, circumscribed 
and is distributed irregularly. This has been termed “‘nerve 
callus” and is exactly like a nerve bulb. 

As a fracture unites, a considerable amount of callus is 
usually laid down, particularly if the fracture is comminuted. 
This mass of callus may lie beneath a nerve or, commonly, may 
completely surround it (Figs. 85 and 86). A fracture of the 
olecranon process of the ulna or of the inner condyle of the 
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humerus may be accompanied by callus formation which com- 
presses the ulnar nerve sufficiently to produce a complete 
physiological interruption. The radial nerve may be surrounded 


Fic. 86. Narrow band of scar tissue encircling nerve trunk. 


entirely by callus formed about a fracture through the middle 
third of the humerus where the nerve lies closely apposed to 
the bone. 

Rudimentary costal processes arising from the seventh cervical 
vertebra may produce an irritative lesion of the eighth cervical 
or first thoracic roots as they join the brachial plexus. This 
lesion may progress to produce a destructive lesion with all 
of the symptoms of a complete physiologic interruption of the 
nerve fibers involved. Such rudimentary costal processes may 
be of several types. They may be fused with the transverse 
process of the seventh cervical vertebra and continued forward 
as a fibrous band attached to the first thoracic rib behind the 
scalene tubercle. They may appear as a short rib articulated 


Book Page 155 


+ 
a 
-< 
‘he 
Fic. 85. Compression of nerve trunk by bony callus formation. 
5 I : 


148 PATHOLOGY OF PERIPHERAL NERVE LESIONS 


to the seventh cervical vertebra by costo-central and costo- 
transverse joints with a fibrous band which is attached to the 
first rib. A rudimentary first thoracic rib may be present with 


Fic. 87. Fusiform neuroma of nerve trunk. 


an anterior fibrous attachment to the sternum. Wood-Jones 
believes that the development of ribs in the cervical region 
is arrested at the point where the nerves, taking an oblique 
course to reach the extremity, cross a primitive mesoblastic 
costal element. If a large part of the second thoracic root goes 
to form the brachial plexus, the first thoracic rib may be 
deficient and may be continued to the sternum as a fibrous cord 
or it may be fused with the second rib. Such a brachial plexus 
is said to be post-fixed. A pre-fixed plexus is associated with an 
abnormal development of the costal anlage of the seventh 
cervical vertebra. Adson has called attention to the frequency 
with which the anterior scalenus muscle ts tightly stretched 
over the nerve roots which lie on top of the rudimentary rib. 
Thus in addition to the constant movement of the nerve 
trunk over the rudimentary rib, it is compressed from above by 
the muscle. 

Aneurysmal dilatation of vessels, particularly the sub- 
clavian artery, also may produce compression of a nerve 
trunk with consequent impairment of its physiological 
function. 

A symmetrical elliptical bulb may be found in the con- 
tinuity of a nerve and its presence denotes evidence of an 
internal injury to the nerve trunk (Fig. 87). These bulbs are 
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edematous, greyish-pink in color and show white lines travers- 
ing their length. Numerous fine capillaries are present and 
proliferating young nerve fibers are present. The microscopic 


Fic. 88. Stab wound of nerve trunk, 


Fic. 89. Perforating wound of nerve trunk. 


picture is similar to that seen in “‘nerve callus” except that 
this tissue is more edematous. Often these bulbs may be 
discolored in appearance due to a deposit of granular blood 
pigment about the newly formed connective tissue, capillaries 
and nerve fibers (Figs. 88, 89). 

Marie and Foix have drawn attention to a condition desig- 
nated as an interstitial neuritis. There are isolated areas of 
inflammation with retrograde and descending changes in the 
axis cylinders, myelin and neurilemma sheaths. Marked 
endarteritis of the medium and small-sized blood vessels may 
be present. 


ASSOCIATED PATHOLOGY 


In addition to the pathology which directly involves the 
nerve trunk, there are important changes in other structures 
consecutive to and coincident with the nerve injury. The most 
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important of these are the striking objective changes which 
occur in the muscles innervated by the injured nerve. After a 
nerve lesion the tone of the muscle is entirely lost, its volume 
shrinks and, if unsupported, it stretches indefinitely. The 
muscle fibers become pale, shrunken, the striations disappear 
and the muscle comes to resemble non-striated muscle both 
in its histological appearance and physical characteristics. In 
neglected cases the muscles completely lose their contractility 
and ultimately degenerate into fibrous tissue and fat. There 
is a proliferation of connective tissue between the muscle 
fibers and an obliteration of the lymph spaces. Adhesions 
form which eventually prevent all freedom of movement. 
Langley and Kato have shown that a denervated muscle loses 
approximately 30 per cent of its original weight in the first 
two weeks after section of its nerve supply. 

The pathological changes accompanying peripheral nerve 
lesions which are found in the joints may be due to immobiliza- 
tion of the extremity, fractures within or near the joint or to 
other changes in the joint itself due to causes which are 
difficult to determine. It is interesting to note that stiff, fibrotic 
or ankylosed joints are the rule followimg peripheral nerve 
injuries but they are quite rare in cases of anterior poliomye- 
litis. This is true in spite of the fact that in both instances a 
flaccid paralysis with muscular atrophy is present. The fact 
that the joints of the upper and lower extremities receive a 
supply from the peripheral nerve trunks may explain these 
changes, although little is known at present concerning the 
effect of a nerve lesion upon joint capsules, ligaments or 
aponeurosis. 

In some instances synovial adhesions form, but the most 
pronounced pathological changes are to be seen in the infiltra- 
tion and fibrotic contraction of the capsules and ligaments 
about the joint. The metacarpophalangeal and interphalangeal 
joints show striking changes which are usually more prominent 
on the dorsal surface. The opposite picture to a fixed and 
rigid joint may occur in a few instances due to the paralysis 
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of a muscle upon which the joint depends for its support. This 
is exemplified in the shoulder joint. Paralysis of the deltoid 
and dorsal muscles of the scapulae may allow the joint liga- 
ments to become so lengthened that the head of the humerus 
drops away from the glenoid cavity. Such a condition is known 
as a flail joint. 

Certain vasomotor, trophic and secretory disturbances which 
occur in patients with peripheral nerve lesions have been 
considered to be the inevitable result of the nerve lesion. How- 
ever, an accumulated war experience showed that in such 
cases there was a vascular lesion in addition to the injured 
nerve. Meige and Bénisty have pointed out the necessity of 
suspecting a concomitant injury to a large vessel supplying the 
extremity. Particularly is this important when the surface of 
the skin of the hand or foot appears glossy, has a reddish- 
purple or blue-black color and is succulent. The fingers may 
have an edematous appearance at their tips and here too, the 
skin has a fine, smooth, glossy, purplish-red appearance. In 
other cases the skin may be dry and scaly, like that of ichthyo- 
sis. Under these scales it may be wrinkled and contracted. The 
finger tips are pointed and the paronychium is swollen. 

Ulcerations of the skin are frequently present. They may 
be the result of a trifling excoriation; blisters form, burst and 
may suppurate. They occur at the ends of the fingers, the radial 
side of the index finger and the inner side of the hand. In the 
foot they are found at the ends of the toes. They have a red 
floor with thick indurated edges. They heal very slowly, with 
marked scars which deform the appearance of the finger. 

The finger nails show longitudinal striations and their 
surface becomes more convex. They may be uneven, patchy 
and formed of two pieces, one of which is near the base and 
the other near the tip, joined by an irregular transverse ridge. 
It is not uncommon for a nail to be lost and to be replaced by a 
shapeless thick horny tissue. 

The subcutaneous tissues of the extremity may show a 
hard, elastic infiltration which is quite unlike edema. Bénisty 
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has suggested that this may be due to a lesion of the lymphatic 
trunks. The hair of the skin grows more slowly and sweating 
of the extremity Is absent. 

While ulcerations of the skin, changes in its color and 
appearance, hypotrichosis, absence of sweating and _ nail 
changes may occur in uncomplicated lesions of the nerve 
trunks, they are more common and more pronounced in cases 
with a concomitant vessel injury. 

There is a certain group of affections which is characterized 
by paralysis with contractures, simple contractures, and 
hypotonic flaccid paralysis without a lesion of the nerve 
trunk. They have been termed “physiopathic affections” 
by Meige and Bénisty and under this classification is placed 
the “congealed hand” to which attention was called first 
by Henry Meige. The symptoms of this group of disorders 
have been discussed. 

The pathogenesis of these physiopathic affections has been 
discussed widely and as yet is not settled definitely. Babinski 
and Froment have assigned a very important role to the 
sympathetic system in view of the vasomotor and thermal 
disturbances which influence the muscles. They believe there 
is a vasoconstrictor spasm produced by a reflex irritation which 
originates in a peripheral lesion. Léri and Roger, while admit- 
ting that the majority of cases are functional, call attention to 
similar contractures in organic cases. They mention metal 
dust embedded in the muscle fibers as an etiologic factor. 
Further, they point out that the irritation may affect the nerve 
and not the muscle; and that contractures occur In muscles 
which are antagonistic to the paralyzed muscles. Guillain and 
Barré, state that ischemia must be taken into consideration 
in producing these contractures. Other authors believe that the 
prolonged immobilization of a limb, which may be necessary 
to treat a wound or fracture, contributes to the production of 
these symptoms. 

Bénisty has summarized the pathogenesis of these dis- 
orders succintly. She has grouped the lesions under four 
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pathogenic factors; first, painful neuritis; second, direct 
involvement of the muscles; third, involvement of the bones, 
fibrous tissue and tendons; and fourth, a slight wound accom- 
panied by voluntary, prolonged immobilization of the ex- 
tremity by the patient. In the first group the nerve lesion is 
slight and usually involves the median or ulnar in the forearm 
or at the wrist. It is followed by periarticular fibrosis, gen- 
eralized atrophy and some decalcification of the bones. The 
second group calls attention to the fact that persistent con- 
tractures may be due to direct irritation of the muscle by a 
foreign body. Injuries of bones, muscles or tendons with 
suppuration may necessitate plaster-of-Paris or sling immo- 
bilization. The joints may become inflamed and there may be a 
general wasting of all of the tissues. Into the last group are 
placed the cases described as “congealed hand.” Here, pro- 
longed immobilization plays an important role in the patho- 
logical picture. 


‘TUMORS OF THE PERIPHERAL NERVES 


Nevuroma: Many tumors which occur upon the peripheral 
nerves have been classified loosely and inaccurately as neuro- 
mas. Only new growths upon peripheral nerves which have 
within their structure either nerve cells or nerve fibers may be 
classed properly as neuromas (Virchow). Perhaps the only 
pathological condition to which this term may be applied 
accurately is the amputation end bulb. As has already been 
stated, in these bulbs there are newly formed axons which 
course In a twisting, spiral, intertwined fashion in their 
attempts to regenerate following injury. Moreover, there is an 
hyperplasia of cells of the neurilemma and proliferation of 
endoneural connective tissue. It is doubtful, however, whether 
or not these end bulbs should be termed neuromas since they 
are not pathologic new growths but represent attempts at 
regeneration. 

NEUROFIBROMA: Under this term, which is In common use 
clinically, may be grouped the tumors described by Bruns as 
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elephantiasis nervorum, as molluscum and secondary malig- 
nant neuroma. v. Recklinghausen first showed that multiple 
fibromas of the skin, fibroma molluscum and multiple neuro- 
fibroma had a common origin from the endoneurium and 
perineurium of peripheral nerves. It is by his name that the 
multiple occurrence of these tumors over the body is known 
today. It is believed that the occurrence of these multiple 
tumors is the result of a congenital predisposition to form 
connective tissue tumors of the nerves due to an irregular 
distribution and arrangement of the connective tissue elements 
of the nerves (Garré, Ribbert). 

Neurofibromas may occur singly or may be multiple upon 
any of the peripheral, cranial or sympathetic nerves. Upon the 
peripheral nerves, the tumors may surround the nerve trunk 
completely and form a distinct fusiform swelling or they may 
lie within a capsule within the nerve, this separating its 
funiculi. They may arise from the endoneurium but more 
commonly have their origin in the perineurium and rarely, 
if ever, In the epineurtum. Aschoff has shown that they do 
not arise from the nerve fibers and that even after degeneration 
and disappearance of the nerve fibers, these tumors may occur. 
Microscopically, the tumors are scant in cells. The fibers are 
closely packed together and have a course parallel to the 
nerve fibers. 

These tumors may undergo malignant degeneration and 
Garré has emphasized the rapidity of growth and recurrence 
under such circumstances. Garré gives 12 per cent as the fre- 
quency of occurrence of malignant change (Fig. go). 

NEvuROBLASTOMA: Tumors of the peripheral nerves may 
arise from the cells of the neurilemma. These tumors have been 
described by various authors in isolated instances as gliomas 
of the peripheral nerves (Bertrand and Charrier). The tumor 
was first described by Verecay, and Stout has given recently an 
extensive and complete account of the neoplasm. Microscopi- 
cally the tumor as described by Stout consists of “‘masses and 
strands of rather small, rounded cells, many of which showed 
mitoses, separated by trabeculae of connective tissue. Scattered 
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through the tumor cells at irregular intervals are many 
rosettes.”’ Grossly the neuroblastomas resemble sarcomas and 
metastasize freely. 


Fic. 90. Microscopic section of peripheral nerve tumor. 


NEUROSARCOMA: Sarcomas may involve any of the periph- 
eral nerve trunks and like the neurofibromas arise from the 
perineurium or endoneurium. They may occur as the fibrous, 
myxomatous or spindle-celled variety. Bloodgood has shown 
that like the neurofibromas, the nerve fibers are not part of the 
tumor mass. They may reach a very large size and if they 
metastasize do so to the lungs or pleura. 

GANGLION: Duhs described a small tumor mass which 
occurred upon a branch of the ulnar nerve in the hand and 
which upon section contained a glassy, gelatinous material 
similar to that found within the ganglion which occurs upon 
tendons. Ries was able to collect only seven cases in the litera- 
ture which indicates that it is of rare occurrence. Interestingly 
all of the patients were men, which Ries believes may be 
due to the greater exposure of men to physical injury. 
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CHAPTER XVI 


HISTOPATHOLOGY OF NERVE DEGENERATION AND 
REGENERATION 


The surgical treatment of injuries to peripheral nerves is 
dependent entirely upon a clear understanding of the histo- 
pathologic changes produced in the neuromuscular system 
by the complete anatomic or physiologic separation of a nerve 
fiber from its cell of origin. The results of innumerable experi- 
mental investigations in the laboratory and clinic upon this 
question have added overwhelming evidence in favor of the 
neuron doctrine. This theory holds that that part of a nerve 
fiber separated from its cell or origin will degenerate and that 
portion remaining attached will show attempts to regenerate. 
This briefly stated principle underlies the conception of all 
of the histopathologic changes encountered in the degeneration 
and regeneration of peripheral nerves. 

The history of the experimental work upon peripheral 
nerves extends back to the eighteenth century when in 1787 
Arnemann made the observation that the distal portion of a 
divided nerve lost its irritability and glistening white appear- 
ance. Cruikshank and Haighton, independently engaged in 
similar experiments upon the vagus nerve, reported identical 
results. They sectioned the vagus upon one side and after 
allowing the animal to recover, cut the opposite nerve and 
kept their animals alive. Previously, section of both nerves 
simultaneously produced death. Regardless of how accurate 
these experiments would be regarded now, nevertheless they 
served as an adequate stimulus for further studies. The response 
to the stimulus did not appear, however, for fifty years. 

Beginning in 1839, with Nasse, there was a large group of 
contributions which dealt with the histologic changes present 
in the distal portion after separation from its cell of origin. 
In 1852, Waller clearly demonstrated these histologic degener- 
ative phenomena in the distal nerve fragment. It is clear that 
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he regarded the cell of origin as the nutritive center for a nerve 
fiber and without it believed that regeneration was impossible. 
It was natural that Waller’s views, which are in exact con- 
formity to the neuron doctrine, met with opposition. Phili- 
peaux and Vulpian believed that they found evidences of 
regeneration in the distal portion of a divided nerve although 
it had been left separated from the central end. Other investi- 
gators (Schiff, Wolberg, Erb) stated that though separated 
from the cell of origin no evidence of degeneration was found 
in the distal portion. According to this latter view, opposed 
to the neuron doctrine and to Waller’s views, after apposing 
the two ends of a cut peripheral nerve it was necessary only 
for a distal axon to fuse with a central axon and for a new 
myelin sheath to be developed. 

A series of investigations in the last decade of the nineteenth 
century stimulated interest in and focussed attention upon the 
problem of peripheral nerve repair. The results furnished 
evidence about equally divided in favor of and against the 
neuron doctrine. According to Biingner in the process of 
regeneration the nuclei of the neurilemma increased in number; 
protoplasm collected about them; longitudinal striations 
occurred in the protoplasm and finally these cells became fused 
into long bands. The striated protoplasm, he stated, differ- 
entiated into a new axon and the myelin was developed in the 
surrounding protoplasm. These ““Bandfasern” have played an 
important role in the argument for the autogenous regenera- 
tion of nerve fibers. Their actual histologic significance will be 
seen later. Stroebe developed a new method for staining the 
axis cylinder and contrary to Biingner believed he could 
demonstrate a downward growth from the central end of a 
sectioned nerve. Huber used Stroebe’s method and was 
able to obtain a clearer microscopic picture of the regenerative 
process than had ever been described. Howell and Huber 
confirmed the observation of Biingner regarding the presence 
of the protoplasmic bands in the distal segment but were unable 
to detect regenerating axons within them. They did describe, 
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however, the downgrowth of axons from the central segment, 
which, in some instances, entered these protoplasmic bands. 
Some of the axons ended abruptly with bulbous enlargements 
on their free ends. They regarded the “Bandfasern” as em- 
bryonic nerve fibers which they believed to be capable of 
receiving and conducting nerve impulses. They further stated 
that if the two ends of the divided nerve were not in apposition 
the regenerative process ended with the formation of Biingner’s 
protoplasmic bands. However, if the ends were in apposition 
the bands of protoplasm in the central and distal segments 
united, myelin was formed within them and the axons grew 
down into them from the central segment. Soon after Ziegler, 
Galeotti and Levi, Kennedy and Wieting published the results 
of their work which tended to show that new axons developed 
in situ in the distal segment. 

This was the state of affairs in 1903 and the lack of convinc- 
ing experiments was due to the fact that no staining method 
was available which would clearly picture the process that took 
place at the site of union of the ends of a divided nerve. 
Bethe therefore attempted to show what would occur in an 
isolated distal segment of nerve. He believed the process would 
be simpler, easier to analyze and that the results could be 
used directly to solve the more complex problems of the divided 
and reunited nerve ends. In one series of experiments Bethe 
evulsed the sciatic nerve at the greater sciatic foramen; thus 
destroying anterior roots and spinal ganglia. He then divided 
the nerve at the level of the middle of the femur. In a second 
series he divided the nerve and removed several centimeters 
from the central end. This end was then thrust through one 
muscle and sutured into another. His purpose was, of course, to 
prevent effectively any union between the ends of the central 
and distal segments. In spite of these conditions, Bethe 
obtained microscopic evidence of what he believed to be a 
regenerative process in the distal segment. He described 
five stages in the development of these autogenously regener- 
ated nerve fibers: (1) development of protoplasmic bands; 
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(2) differentiation of these structures into axial strands and 
granular sheaths; (3) appearance of fibers; (4) fusion of fibers 
into bands, and (5) the discontinuous formation of a myelin 
sheath. The experiments of Langley and Anderson, Lugaro and 
of Segale showed the fallacy of Bethe’s methods and results. 
His operative methods did not exclude the possibility of a 
downgrowth of axons into the distal segment from other nerves 
in the neighborhood still connected with the central nervous 
system. When these investigators severed all of the nerves 
supplying the lower extremity the evidence of autogenous 
regeneration in the sciatic nerve promptly disappeared. 

Shortly after the beginning of the twentieth century, 
newer silver staining methods were described by Cajal, 
Bielschowsky and Ranson. These permitted of the exact 
description of the histologic picture which is present day by 
day in the central and distal segments of the degenerating and 
regenerating nerve. 


MECHANISM OF DEGENERATION 


DEGENERATION OF DistaL SEGMENT: Myelinated Fibers: As 
early as eight days following section of a peripheral nerve 
Ranson found that the axons of the myelinated fibers were 
fragmented and appeared as small irregular clumps of granules 
which stained dark brown with the pyridine-silver technique. 
Some of the axons of the myelinated fibers are not broken up. 
They stain very intensely, have a uniform contour and the 
myelin sheath is intact. In the main the myelin sheaths become 
divided into ellipitical segments. These are separated and 
surrounded by the abundant protoplasm of the cells of the 
neurilemma. The nuclei of the neurilemmal cells rapidly 
increase in numbers. 

At the end of two weeks all of the myelinated fibers have 
become fragmented and thus there is the picture of the begin- 
ning, intermediate and final stages of degeneration. The 
myelin now appears as droplets which stain very intensely. 
At the end of nineteen days the small amount of protoplasm 
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about the nuclei in the normal fiber has rapidly increased and 
surrounds the droplets of myelin. As the fragments of myelin 
and axon absorb, this protoplasm almost completely fills the 


B ( 


Fic. gt. A, Degenerating medullated 


axon in distal stump on second day; B, On 
fourth day; c, On eighth day. (After 
Ranson. 
} Fic. 92. Degenerating non-medullated 

fibers and their end bulbs. (After Ranson.) 


old neurilemma sheath. These changes furnish the picture of a 
continuous band of protoplasm which contains many nucle, 
droplets of myelin and darkly staining granules which represent 
the remains of the degenerated axon (Fig. 91). Three weeks 
after section only a few large droplets of myelin are seen 
because most of the detritus from the degenerating axons and 
myelin sheaths have disappeared. The protoplasmic bands of 
Biingner have a uniform contour and stain light vellow. Fine 


Book Page 168 


“4 
| A Bae: 


*. 


Fic. 93. bFic. O4. FiG. 95. 
Fic. 93. Three protoplasmic bands formed from non-medullated fibers. From distal 
stump on nineteenth day. (Ranson.) 

Fic. 94. Early protoplasmic band formed from a medullated fiber. From distal 
stump on nineteenth day. a, Nucleus; b, Droplet of myelin containing fragments of 
axon. (Ranson.) 

Fic. 95. Formation of side branches and end bulbs on non-medullated fibers near cut 
surface of proximal stump at end of first day. (Ranson.) 
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black granules, arranged in parallel rows are found scattered 
through the protoplasm and give to it a striated appearance. 

Non-Myelinated Fibers: The majority of the axons of the 
non-myelinated fibers begin to degenerate within the first 
twenty-four hours after they have been separated from their 
cells of origin. They become granular and after three or four 
days appear to be segmented. Some of the segments are lighter 
and others are darker in color. Ranson states that the more 
darkly stained segments are fragments of the axon while the 
lighter stained segments represent an unstainable substance 
probably fluid in character (Fig. 92). By the eighth day the 
dark segments are no longer visible and the brown granular 
remains of the axons are scattered through the fluid content 
of the neurilemma sheath. By the nineteenth day the proto- 
plasm of the neurilemmal cells has mcreased enormously in 
amount, the nuclei have multiplied and the continuous proto- 
plasmic bands of Biingner are visible (Fig. 93). They differ from 
those found in the degeneration of myelinated fibers only in 
their size and the absence of myelin droplets. The degeneration 
of the non-myelinated fibers is complete by the end of four 
weeks, 

These degenerative changes in the myelinated and non- 
myelinated fibers of the distal segment occur within a level of 
0.5 cm. distal to the point of section and are characteristic for 
the remainder of the distal segment. Changes occur in the 
immediate neighborhood of the lesion, that is within the 
distance of a millimeter, which are essentially different (Fig. 
94). They are well advanced within the first twenty-four hours. 
The non-myelinated fibers possess many side branches which 
are of equal diameter to the parent trunk fiber. The fiber and 
its side branches end in bulbs which contain a darkly staining 
core with a network of neurofibrillae. At the periphery of the 
bulb is a lightly stained zone which is quite thick but in which 
no neurofibrillae are visible. These numerous lateral branches 
and the large end bulbs separate the original fibers of a fasci- 
culus. No change in the microscopic appearance of these fibers 
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and bulbs occurs between the first and fourth days (Fig. 9). 
By the eighth day the end bulbs are seen as shadowy outlines 
with a slightly more definite indication of the lateral branches. 
At the end of twenty-five days no evidence of their presence 
remains. 

Similar early changes are found in the myelinated fibers 
near the lesion and these do not extend more than a millimeter 
distal to the section. They do, however, separate this zone from 
the rest of the distal segment which shows no distinct micro- 
scopic changes within the first twenty-four hours (Fig. 96). 
Near the line of separation between this zone and the remainder 
of the distal segment a definite reticulum of neurofibrillae 
forms. Fine fibrils leave this reticulum and independently run 
through the myelin. Some of them pierce the neurilemma and 
run into the endoneurium. Not all of the myelinated fibers 
show these early changes near the section but some are com- 
pletely degenerated within four days. Ranson believes the more 
resistant fibers show the changes spoken of as abortive 
regeneration. 

The change described in the degeneration of myelinated 
and non-myelinated fibers of the distal segment has no bearing 
upon ultimate regeneration of the nerve. All of the products of 
this reaction eventually disappear completely. They show that 
although that portion of a nerve fiber separated from its cell 
of origin ultimately degenerates, it may remain vital for two 
or more days. This vitality is sufficient to account for the 
appearance of lateral branches of the non-myelinated fibers 
and the independent fibrils arising from the reticulum of the 
myelinated fibers. 

DEGENERATIVE CHANGES IN THE CENTRAL SEGMENT: 
Degenerative changes occur in the fibers of the central segment 
of the sectioned nerve. The degeneration takes place from the 
lesion toward the cells of origin but does not extend cellulipet- 
ally for more than 2 cm. (Fig. 97). 

Non-Myelinated Fibers: Early abortive regenerative changes 
occur in the end of the central segment analagous to those 
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Fic. oo. A B 
Fic. 97. 

Fic. 96. Medullated fiber from neighborhood of cut surface of distal stump on third 
day. a, Disintegrated portion of axon; b, Club-shaped extremity of living part of axon; 
d, Isolated neurofibril. c, Toward center; p, Toward periphery. (Ranson.) 

Fic. 97 A. Medullated fiber from neighborhood of cut surface of proximal stump 
at end of first day. a, Degenerated portion of fiber. b, Zone of reaction with neurofibrillar 
reticulum. d, Only slightly altered portion of axon. c, toward center; p, toward periphery. 
(Ranson.) 

B. Medullated axon from neighborhood of cut surface of proximal stump at end of 
first day. Many fine branches arise from its surface and end in small bulbs. (Ranson.) 
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described in the zone immediately adjacent to the section in 
the distal segment. Ranson described spherical masses which 
appear on the side of a fiber, are thicker than the fiber and 


Fic. 98. Non-medullated fiber from neighborhood of cut surface of distal stump, 
showing branching and two end bulbs. End of first day. c, Toward center; p, Toward 
periphery. (Ranson.) 


stain almost as intensely. He believes they have ameboid 
movement and that by working out of the fiber bundle in which 
it originated, they pull the fiber and form a u-shaped bend in 
it. Lateral branches are formed upon these non-myelinated 
fibers as they are on those of the distal segment and they have 
similar terminal end bulbs. The fate of these products of the 
early regenerative activity of the non-myelinated fibers in the 
central segment is the same as that in the distal segment. 
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Their development is less marked and their degeneration occurs 
earlier (Fig. 98). 
At the same time that these changes occur in the zone 


Fic. 99. Bundle of degenerating non-medullated fibers from distal stump on second day. 
(Ranson.) 


immediately adjacent to the lesion, degenerative phenomena 
of varying advancement may be seen in the non-myelinated 
fibers. None of this evidence of cellulipetal degeneration 
extends centralward more than 2 cm. On the eighth day in the 
portion of the central segment extending from the cut end to a 
point 3 mm. above, the non-myelinated fibers may be recog- 
nized as a few shadowy outlines or as granular masses. From 
this point 1 to 2 cm. centralward, the non-myelinated fibers 
appear as alternately light and dark staining segments. This 
corresponds to the same changes which may be seen in the 
distal segment on the second day. It is important to recognize 
that although the microscopic picture is similar, the process 
of degeneration rapidly decreases in intensity as one traces it 
centralward and that it cannot be recognized 2 cm. above the 
site of the lesion. It is therefore a retrograde degeneration which 
is neither extensive nor complete (Fig. 99). 

Myelinated Fibers: Immediately above the site of the 
lesion the disintegrated remains of the axon are visible. As one 
traces the process centralward the swollen axon, which com- 
pletely fills the neurilemma at this point, gradually assumes its 
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normal size and staining reaction. In this zone of reaction the 
axon stains darkly and a dense deeply staining neurofibrillar 
reticulum is evident. In many myelinated axons there is an 
excessive accumulation of interfibrillar substance which pushes 
the neurofibrillae apart. This separation proceeds many times 
until the axon appears as a network of neurofibrillae forming a 
hollow tube. The myelin sheath disintegrates and this tubular 
network lies immediately beneath the neurilemma. 

Some of the myelinated fibers show no evidence of retro- 
grade degeneration and no zone of reaction is present. Such 
fibers are either less severely traumatized or are more resistant. 
They begin to grow immediately and their axons grow out of 
their sheaths into the surrounding exudate. Some axons give 
off fine fibrillar branches which end in long club-shaped end 
bulbs. Other axons give rise to very fine lateral branches 
which arise within the sheath. They course circularly and 
spirally to interlace with one another. 

The zone of reaction, the dissociation of neurofibrils and the 
formation of tubular networks with the early outgrowth of 
collateral branches within the neurilemma were described 
first by Perroncito. These early changes in the myelinated 
axons of the central segment are also evidence of cellulipetal 
degeneration and their extent and duration are both short. 
However, the myelinated fibers give off lateral branches at a 
higher level and they first make their appearance as to the 
tubular networks begin to disappear. They are very numerous 
and run in the neurilemma sheath. Some of these fibers run a 
parallel course but others intertwine in a circular and spiral 
fashion. All of them have bulbous endings. 

Nerve Endings: Immediately after nerve section evidence of 
degeneration in the nerve endings in striated muscle is visible 
in that the fibrils of the neurofibrillar net of the motor end 
plate stain lightly. The fibrils then enlarge and become fixed 
to one another. This proceeds until an intensely darkly staining 
mass of irregular strands is formed. These in turn clump to- 
gether, become fragmented and form irregular masses which 
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eventually disappear. The axons of the sensory end organs 
disappear completely. 
Nerve Cells: Evidence of degenerative changes Is present 


Fic. 100. Degenerative reactions in spinal ganglion cells following peripheral nerve 
injury. 


in the cells of origin of a nerve fiber after its section. These 
changes have been termed chromatolytic and their extent 
depends upon the type of trauma and the proximity of the 
trauma to the cell. Rather indistinct changes are to be seen 
within the first twenty-four hours but after the second or third 
day the Nissl bodies within the cytoplasm of the anterior horn 
cells become pale and the cell becomes swollen and rounded. 
The nucleus becomes excentrically placed. These changes are 
the expression of a functionless anterior horn cell. 

The degenerative reactions in the spinal ganglion cells 
possess all of the characteristics of chromatolysis. The process 
of degeneration varies In intensity In the different cells. While 
only a small part may ever show complete degeneration, at 
least 85 per cent show evidence of chromatolysis. The small 
cells, however, suffer in the greatest numbers. These are the 
cells which give rise to non-myelinated fibers. This explains 
why the majority of cells in a spinal ganglion react to a peri- 
pheral nerve lesion although the number of myelinated fibers 
in the nerve may be very small (Fig. 100). 
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MECHANISM OF REGENERATION 


In describing the degenerative changes which occur in the 
distal segment we have spoken of the formation of proto- 
plasmic bands first described by Biingner. Kirk and Lewis and 
many other authors believe that this phenomenon is of the 
greatest importance in the regeneration of nerves. 

There is an early hyperplastic reaction to the neurilemma 
sheath so that its cells revert to an active or embryonic type. 
The cytoplasm surrounding the nuclei of the neurilemma cells 
increases rapidly in amount and the nuclei divide by mitosis. 
The protoplasm of the cells becomes connected into narrow 
bands containing the hyperchromatic and actively dividing 
neurilemmal nuclei. They completely fill the neurilemma 
sheath. This process is particularly active in the immediate 
neighborhood of the nerve lesion. This may be looked upon as a 
means of Nature to secure a pathway for regenerating axons. 
It is interfered with In many instances by the ingrowth of 
extraneous connective tissue, a more complete description of 
which will be given later. 

Ingebrigsten has incubated peripheral nerves in plasma 
and has noted the outgrowth of thin filaments of highly refrac- 
tile and slightly granular protoplasm. These are at first tapering 
and end in a point which shows ameboid movements and which 
merges into the plasma. Soon they become cylindrical, branch 
and anastomose. The nuclei found in the bands are ovoid 
and fusiform in shape (Fig. 101). 

There have been many investigators who have corroborated 
the statement of Howell and Huber that before any axons 
grow from the central to the distal segment, the protoplasmic 
bands grow across the intervening gap and prepare the way. 
As early as the first day after the lesion some of the axons of 
myelinated fibers grow into the exudate and break up into 
many fine branches. Other axons give rise to lateral branches 
within the neurilemma sheath. These branches always have a 
typical bulbous end. Some of these branching fibers run a 
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parallel course while others run into tangled skeins and never 
reach the exudate but turn back upon themselves. Regenera- 
tion in the unmyelinated fibers begins on the fourteenth day 


P 


B 


Fic. 101. A. Cross section of distal stump on thirty-fourth day. a, Protoplasmic 
band from a medullated fiber contaming five new axons. b, Bundles of protoplasmic 
bands from non-medullated fibers some of which contain new axons. c, Droplet of myelin 


in a protoplasmic band. 
B. Five protoplasmic bands, down one of which a new axon is growing. From distal 
stump twenty-four days after operation. c, Toward center; p, Toward periphery. 


and the axons begin their downward growth above the point 
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in the central segment where cellulipetal degeneration ceased. 
These axons have lateral branches and their ends have bulbous 
tips. As the new downgrowing axons penetrate farther into 


P 


Fic. 102. A. Branches of medullated axon of proximal stump several millimeters above 
cut surface on twenty-fifth day. c, toward center; P, toward periphery. 
B. Bundles of new axons in proximal stump on thirty-fourth day. 


the distal segment they tend more and more to assume a paral- 
lel course and thus the spiral, circular appearance more com- 
mon nearer their level of origin is lost (Fig. 102). 


Book Page 179 


| 
KN 
| 
all 
B 
in 


172 NERVE DEGENERATION AND REGENERATION 


The source of the sheath of myelin about some of the new 
axons, all of which are at first non-myelinated, is as yet un- 
determined. It has been stated that it is the product of neuri- 
lemma cells and that it represents a differentiation of the outer 
layer of the axon. The myelin sheath may be recognized in the 
newly formed fibers of the central segment at the end of the 
first month after injury as a very delicate structure. Its for- 
mation proceeds distalward from the central segment at a 
very slow rate. According to Huber the experimental evidence 
and the structural appearance strongly suggest its origin from 
the peripheral layer of the neuraxis. 

There is no reason to assume from any of the experimental 
work that the downgrowing axons show any selectivity as they 
reach the distal segment. Motor fibers enter the neurilemma 
sheaths formerly occupied by sensory fibers and vice versa. 
Functional regeneration under such conditions is probably 
impossible because of the specialized terminal nerve endings. 
Some observations have been noted which tend to show that 
the nerve endings attempt to change their structural character 
under such conditions. 

Motor nerve endings in striated muscle in the process of 
regeneration appear to be branches from terminal end discs 
or as end branches of collateral fibers which reach the muscle 
fiber within the old neurilemma sheath. Boeke demonstrated 
that many muscle fibers show more than one motor nerve 
ending, so that there may be an hyperplasia under the condi- 
tions of regeneration. It has been shown that non-myelinated 
nerve fibers may be shown within the capsule of muscle or 
tendon spindles although no ending could be found. The 
sensory nerve endings therefore probably regenerate later 
than do the motor nerve endings. 

It may be seen throughout the entire description of the 
process of degeneration and regeneration that the neurilemma 
sheath, in one way or another, plays a very prominent rdle. 
The necessity for its presence in the regeneration of any part 
of the nervous system may be emphasized again. 
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The most important duty of a doctor to a patient who has a 
nerve injury is to determine at the earliest possible moment the 
severity of the lesion. It has been well established that as in 
the case of spinal cord Injuries, the early symptoms of a com- 
plete physiological interruption of a peripheral nerve cannot be 
differentiated from a complete anatomical section. If this were 
possible it would of course materially mcrease the success of 
nerve repairs because early operative interference could be 
instituted. 

Although dogmatic laws cannot be laid down by which such 
a differentiation may be made there are several factors which 
are of distinct aid. It is important to obtain a careful and 
accurate history of the character of the injury. For example, 
stab or cutting wounds are more than likely to produce a 
division of the nerve trunk, whereas a blunt force applied to the 
course of the nerve trunk may produce a physiological inter- 
ruption without severance of nerve continuity. The application 
of such a force to the nerve in a part of its course where it is 
well protected by muscles would be less serious than if the 
injury were over a more superficial portion of the nerve. Again, 
fractures of bones may compromise the nerves in close rela- 
tion by involvement in bony callus or by anatomical section 
between bony fragments. The relation of the course of any 
given nerve to the direction or depth of a wound must be 
reconstructed in order to determine if possible the severity of 
the nerve lesion. Unfortunately, in injuries of some duration the 
development of scar tissue may compress a nerve trunk so 
that it will be impossible to state whether or not there wasan 
anatomical lesion earlier. 

Several observers have attempted to establish certain 
syndromes which would make it simple to distinguish between 
anatomic and physiologic interruption of the nerve fibers. 
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If these groups of symptoms had an absolute diagnostic 
value the problem of surgical treatment would be simpler. 
However, they have not been verified and established by 
clinical investigations. 

As we have stated before, we believe that there is no way 
by which complete loss of function due to an anatomical 
interruption can be differentiated from that due to physio- 
logical interruption of nerve fibers. From a single examination 
we are able to state whether or not the loss of function is 
complete or incomplete. In the presence of a complete physio- 
logical interruption of function, we may say that the lesion will 
recover spontaneously only when subsequent examinations 
show some return of function in motion, sensation or electrical 
stimulability. 

We consider that (1) complete paralysis of all muscles 
supplied by a nerve below the level of the lesion; (2) complete 
loss of sensation over the isolated sensory distribution of the 
nerve; and (3) the complete reaction of degeneration, when 
present together, to be the only reliable signs of a complete 
interruption of function in a peripheral nerve. 

As has been stated, while these symptoms make it possible 
to diagnose an interruption of function, it Is still tmpossible 
to say in a number of cases whether or not anatomical severance 
has occurred. There is therefore the possibility of operating 
upon a nerve trunk which is not severed. In mary instances of 
anatomical section one may be able to palpate the distinct 
neuromas upon the ends of the divided nerves. This finding of 
course makes surgical interference more strongly indicated. 
Physiological interruption may recover spontaneously in a 
large number of instances. Consequently our practice in the 
presence of a complete nerve interruption in which no evidence 
is available as to whether or not there has been ananatomical 
severence, is to wait for any evidences of recovery before the 
injury Is treated as an anatomical section. During this time it Is 
extremely important to make careful and repeated examina- 
tions for any signs of regeneration. It must be recognized that 
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unless one is familiar with the sensory pattern of recovering 
nerve lesions, reliance upon sensory examinations alone is 
rather hazardous. 

The period necessary for the spontaneous regeneration of a 
nerve is quite variable. It depends upon the nature and 
extent of the injury and also upon certain characteristics of 
the mndividual nerve trunks, the reasons for which are not 
entirely known. Consequently, the next point to be considered 
is just how long a nerve injury should be treated conservatively 
before a decision is made to explore the lesion surgically. If one 
waits too long, muscle atrophy and degeneration of sensory 
nerve endings may make a complete return of function 
impossible. Bénisty believes that there is no danger in waiting 
four to five months after the lesion has been received. On 
the other hand, it is not uncommon to encounter lesions in 
which it is impossible to attempt a repair before many months 
have elapsed because of the fact that the wound is infected. 
Foerster has stated that the length of time of the operation 
after the receipt of the wound is never a contraindication to 
operation. In other words, It is never too late to do a nerve 
suture. However, it has been proved that the success of nerve 
suture Is in direct relation to the interval between the receipt 
of the wound and operation. 

It is important, therefore, to recognize and evaluate the 
early symptoms of nerve regeneration because an operation Is 
unjustified if there is evidence of recovery. Bénisty has given 
the order in which the signs of a spontaneous regenerating 
lesion appear. They are (1) the presence of pain upon pinching 
the skin in the sensory area supplied by the nerve; (2) formica- 
tion upon pressure of the nerve below the site of the lesion; 
(3) spontaneous aching in certain muscles; (4) arrest of muscle 
atrophy and return of tonicity; (5) disappearance of objective 
sensory disturbances; and (6) the return of voluntary move- 
ments. We believe that in spontaneously recovering lesions in 
which surgical interference is contraindicated, there is a return 
of pin prick and touch sensation simultaneously. In other 
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words, there is no dissociation of sensation. In some 200 peri- 
pheral nerve injuries which were incomplete and recovered 
soon after injury there were only three in which sensibility to 
pin prick was present and touch sensibility was absent. We 
believe further that Tinel’s sign, or peripheral formication 
upon pressure or light percussion of the nerve trunk distal to 
the lesion, is not a reliable sign of recovery of function. In the 
interpretation of the return of motor power in relation to 
recovery of function the development of supplementary 
movements is an important factor which may lead one to a 
fallacious conclusion. These supplementary muscle movements 
have already been described. It may be well to emphasize 
again that some muscle movements cannot be supplemented 
and upon the presence or absence of these must depend the 
indications for operative treatment. In radial nerve lesions, for 
example, extension of the proximal phalanx of the thumb, 
abduction of the thumb in the plane of the palm and active 
extension of the proximal phalanges of the fingers cannot be 
imitated by supplementary movements. In ulnar nerve lesions, 
flexion of the proximal phalanges of the ring and little fingers 
with the distal phalanges extended and lateral movements 
of the extended middle finger cannot be imitated. Likewise in 
median nerve lesions the ability of the patient to flex the distal 
phalanges of the index finger and thumb should be examined. 
In combined lesions of the ulnar and median nerves the 
ability to increase the concavity of the palm and to flex the 
wrist slightly are the only movements which can be produced 
by supplementary action. Similarly in peroneal lesions, the 
only movement which cannot be supplemented by other 
unparalyzed muscles is eversion of the foot. 

Of all of the signs of a regenerating nerve which have been 
described, it is generally agreed that the disappearance of the 
reaction of degeneration, the return of sensation in the isolated 
supply of the nerve and the return of movements which cannot 
be supplemented are the only reliable ones. We would say in a 
general way that if there is no evidence of regeneration from 
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four to five months after complete paralysis of the radial 
and peroneal nerves, a surgical exploration should be per- 
formed. Likewise the fifth month may be considered the maxi- 
mum time to wait for recovery in a complete paralysis of the 
ulnar nerve. The median and sciatic nerves regenerate very 
slowly and unsatisfactorily and the sixth month without evi- 
dences of regeneration should indicate surgical interference. 
Despite the fact that these time limits are recommended there 
were many cases in our series in which symptoms of recovery 
began at the ninth month following injury. 

We have just discussed the indications for operation in the 
group of nerve injuries in which there has been a complete 
interruption of function either because of anatomical section or 
physiological interruption. If there are definite evidences of an 
anatomical severance, repair should be done immediately. 
If these signs are absent, we may wait a reasonable time for 
evidences that the lesion has begun to recover. If these are 
absent the lesion is treated as one of severance. In addition, 
however, there are a group of Jesions in which complete inter- 
ruption of function is not present. These are partial lesions 
which give rise to incomplete paralysis. A stab wound may 
produce severance of only a few fibers, or scar tissue may com- 
press a nerve only partially. Practically, the same principles 
apply to these lesions. The prognosis for recovery is doubtful 
if partial interruption exists and yet there are no responses to 
electrical stimulation of the involved muscles. These cases 
must be studied carefully because attempts at surgical repair 
may be followed by more loss of function than already exists. 

In addition to the indications for surgical interference 
already given, there are other factors which may influence the 
surgeon’s decision about the advisability or time of operation. 
For example, an aseptic field is a sine qua non for a successful 
result in a nerve repair. Infection is perhaps the most common 
cause for failure following a nerve suture. The problem often 
arises as to whether or not a severed nerve should be sutured 
immediately in a primary wound. Naturally this will depend 
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upon the type of wound and the probabilities of it becoming 
infected. A glass cut or stab wound is not likely to be followed 
by infection while on the other hand a crushing lacerated 
wound which has been produced by a dirty or greasy force 
may be assumed to be infected. Therefore, it is our practice to 
suture the nerve immediately in a primary, relatively clean 
wound. If the wound remains clean and heals by primary 
intention we have taken advantage of the best possible condi- 
tions under which an end-to-end suture may be performed. 
If, however, the wound does become infected, we have the 
advantage of having the ends in apposition so that at a later 
date the scar tissue which surrounds the nerve suture may be 
resected or if necessary a secondary resection and end-to-end 
suture may be performed. If it is obvious that the wound is 
infected it is wiser to anchor the nerve ends together so that 
retraction and large neuromas may be avoided. Nerve injuries 
may be present in large destructive wounds of the soft tissue 
in which it is obvious that there will be a large amount of scar 
tissue which will interfere with the regeneration of a primary 
end-to-end suture. Here too apposition of the nerve ends 
should be done to facilitate the secondary operation of end-to- 
end repair which will be necessary. 

If the wound becomes infected or if a patient presents 
himself with a healed wound which previously has been 
infected it is important that the secondary suture should be 
delayed until the dangers of recrudescence of the infection 
are minimal. Foerster waits from six to eight weeks after an 
infected wound has become healed; Auerbach a full eight 
weeks. Marburg and Kranzi and Shoele advocate an interval 
of from four to six weeks before the secondary suture is per- 
formed. This is an important factor, as has been stated, and it 
Is wiser to wait somewhat longer than may actually be neces- 
sary to avoid any possibility of lighting up dormant bacteria. 
It is our policy to wait at least twelve weeks after the wound 
has become clean. This length of time will not affect the 
result of the regeneration provided, of course, that the muscles 
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and joints are kept in condition which will make them effective 
mechanisms when regeneration does occur. It is advisable at 
times to massage the healed wound and observe the systemic 
and local reaction which may follow if bacteria are still present 
which may become active upon surgical intervention. 

The problem of the repair of a nerve lesion in the presence of 
a fracture may present itself. The indications for repair of the 
nerve In any open wound will guide one in the presence of a 
compound fracture. In a simple fracture it is advisable to treat 
the fracture primarily and to wait until firm union has occurred 
before repair of the nerve lesion is attempted. A pseudoarthro- 
sis may easily spell failure to an otherwise successful nerve 
suture. On the other hand, one must expect the callus of a 
healing fracture to involve an adjacent nerve trunk rather 
seriously. One must remember that here too if the eflector 
mechanisms are treated intelligently one may wait for a rela- 
tively long period and still oftain a good result from a nerve 
repair. 

Though a wound may not be infected, there may be a 
large area of skin necrosis or an extensive destruction of ten- 
dons and muscles. Naturally under such circumstances it is 
wiser to delay nerve repair until it is possible to insure a 
relatively healthy bed of surrounding tissue or until the eflec- 
tor mechanisms have been repaired. 

Granted that one has determined upon a nerve exploration, 
the problem of just what should be done surgically arises. 
This is, of course, dependent to a large extent upon the sur- 
geon’s experience. The nerve trunk may not appear to be 
divided anatomically. We have observed scar tissue bridges 
between nerve ends which grossly have appeared like normal 
nerve. Or, the nerve trunk may be quite intact grossly and yet 
contain no viable fibers at the site of injury. A good rule to 
follow is that if there is no response from stimulation of the 
nerve by a faradic current above the lesion there are no 
viable fibers and resection and suture is indicated. If most but 
not all of the muscles react upon nerve stimulation, that is, 
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if there is a dissociated paralysis and no interruption of con- 
tinuity, one may perform an endoneurolysis with chances 
for a considerable degree of success. Or, under the same cir- 
cumstances, if there is a large amount of scar tissue surround- 
ing the nerve, neurolysis may be performed. While it has been 
assumed that these procedures hasten recovery this fact has 
not been proved. 

Following a carefully performed operation of end-to-end 
suture the evidences of regeneration may be present and 
then suddenly cease to progress. One must be very conserva- 
tive about planning upon a second operation under such con- 
ditions. Many times this retardation of recovery may be 
temporary and the signs of regeneration may again appear. 
However, if after a reasonable length of time the signs of 
regeneration do not progress the suture line should be explored. 
One may find a small amount of scar tissue about the suture 
line which has impaired further progress. No definite time 
limit can be set to wait for these signs to appear because they 
vary with individual nerves and the characteristics of the 
particular operative field which has been present. However, at 
least nine months should elapse before a second operation Is 
performed following a carefully executed end-to-end suture. 

It is obvious that we cannot lay down dogmatic indications 
for surgical procedure in all nerve lesions. The chief aims of 
the surgeon should be to have respect for the continuity of a 
nerve and not to perform resections too hastily; to obtain an 
end-to-end suture as soon as possible after section of a nerve 
trunk; to regard infection as an important obstacle to nerve 
regeneration; and finally, to keep in mind the delicacy of 
nerve tissue and the difficulty of its repair. 
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During the development of the surgical treatment of 
peripheral nerve injuries many methods of surgical repair have 
been described. These methods are all alternative to the 
method of choice which is, of course, direct end-to-end suture 
of the nerve ends. Unfortunately, all of the suggested proce- 
dures are not based upon established physiological, histological 
or anatomical principles. The mass of experimental and clinical 
evidence which has accumulated upon these methods, partic- 
ularly during and since the Great War, may now be analyzed 
and evaluated rather accurately. Such analyses only emphasize 
the wide gap which exists between the functional results 
obtained by end-to-end nerve suture and those which follow the 
most successful of the alternative methods of repair. 

The several methods of peripheral nerve repair may be 
listed as follows: 


Nerve transplants or grafts 
Nerve implants 

Nerve crossing 

Nerve flaps 

Suture 4 distance 

Tubular suture 

End-to-end suture. 


NERVE TRANSPLANTS 


As now generally understood in the literature, nerve 
transplants or grafts means the interposition and suture of a 
segment of nerve between the divided ends of a nerve. Nerve 
transplants may be classified according to their origin and type. 
Autogenous transplants consist of nerve segments obtained 
from the same individual. For example, a portion of the super- 
ficial branch of the radial nerve may be used as a graft to repair 
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a defect in the median nerve. Homogenous transplants are 
obtained from an individual of the same species. An example of 
this type of a graft is a nerve segment removed from an ampu- 
tated extremity to bridge a nerve gap. Lastly, a nerve trans- 
plant may be taken from an individual of a different species. 
A nerve segment taken from a lower animal to bridge a nerve 
defect in man is known as a heterogenous graft. These trans- 
plants may consist of several segments of equal length or of a 
single segment of nerve: hence, the terms cable and single 
erafts. 

It has been quite impossible to check the clinical results 
which have been obtained after the use of transplants as 
closely as have the experimental investigations been followed. 
Consequently, while the experimental results have seemed to 
be quite promising the clinical results have been disappointing. 
Philipeaux and Vulpian, in 1869, were the first to use an 
autogenous nerve transplant experimentally. They resected a 
segment of the hypoglossal nerve of dogs and bridged the 
defect with a lingual nerve segment. In 1895, Huber carried 
out experiments with each of the three types of grafts in 
twenty-six experiments. Ten of these animals were kept four 
months or longer before a functional and histological examina- 
tion of the nerve was made. In five of these animals, all of 
which were heterogenous transplants, the results were satis- 
factory. In four others the regenerating axons had passed the 
transplant and entered the distal segment. Forsmann, Merz- 
bacher and Segale have suggested that autogenous and homo- 
genous nerve grafts survive and are capable of exhibiting 
degeneration changes; whereas an heterogenous transplant 
did not survive in the host because of necrobiotic changes. 
Maccabruni, however, could find no difference in the behavior 
of the three types of transplants. Ingebrigsten, in 1915, stated 
that the survival and multiplication of the cells of the sheath 
of Schwann formed the only reliable evidence of viability of the 
transplant and if the grafts became necrotic they were of no 
more value than catgut strands. Later he stated that he had 


Book Page 190 


PERIPHERAL NERVE INJURIES 183 


observed evidence of Wallerian degeneration in autogenous and 
homogenous transplants exactly similar to those which occur 
in the distal end of a divided nerve. However, in heterogenous 
grafts the nerve became necrotic in about two weeks and was 
therefore functionless. In 1918, Ingebrigsten came to the 
conclusion that the cells of the sheath of Schwann have no 
functional significance in the transplants and that the axons 
grow into the transplant from the central end of the divided 
nerve, whether the transplant lives or dies. In later experi- 
mental work carried out during the Great War, Huber came to 
the conclusion that Schwann sheath cells play an unimportant 
role and that regeneration of the distal segment may be 
obtained with all three types of transplants. However, he 
stated that the result is less certain and the time required 
longer with heterogenous grafts. Consequently, Huber does 
not recommend them for clinical use. 

In 1918, Dujarier and Francois reported rather incom- 
pletely their results In twenty cases with homogenous trans- 
plants which had been taken from amputated extremities 
and stored. In order to preserve these grafts after they had 
been removed aseptically, they were placed in sterile white 
vaseline which had been placed in a tube and melted in a 
water bath. After the tube had been sealed carefully it was 
placed in a thermos bottle half filled with water. The graft 
was always kept at about zero. Nerves were preserved in this 
manner for as long as forty-one days. Before using the trans- 
plants the vaseline was melted and rinsed off in warm serum. 
They reported only one instance of suppuration and loss of the 
graft. At the time of the report three cases had been examined 
after a period of from three to five months and in two there 
is said to have been signs of return of sensation but none of 
motor activity. Nageotte performed similar experiments with 
homogenous transplants but stored them in 50 per cent 
alcohol. 

Huber repeated this work experimentally and used alcohol 
and liquid petroleum instead of vaseline as storage media. 
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He reported that on the whole the results of these experi- 
ments were satisfactory. Functional return was present in all of 
the experiments of long duration. He also concluded that 
stored homogenous transplants were quite as satisfactory as the 
fresh grafts. In all of his experiments neuraxes from the central 
stump could be traced into the transplant and through it into 
the peripheral stump. Many of these neuraxes seemed to lie 
within what remained of the neurilemma sheaths of the trans- 
planted nerve fibers. Equally good results were obtained with 
alcohol or liquid petroleum stored transplants. Huber stated 
that there is no evidence that any of the cells of the trans- 
planted nerve segment proliferate and he feels that little if any 
viability is retained in the graft particularly when it has been 
stored in 50 per cent alcohol. Using liquid petroleum stored 
heterogenous transplants, regeneration of the distal segment 
through the transplant could not be demonstrated in any 
experiment. Similar experiments with heterogenous grafts 
stored in alcohol showed a like failure in results. 

Coincidental with the use of transplants there arose the 
practice of protecting the suture line of a nerve repair or the 
transplant by wrapping it with various membranous materials. 
The number of these materials is almost unlimited. Morris 
first used Cargile membrane, which is the dried and sterilized 
peritoneum of the ox, for experimental purposes. He found 
that it resisted absorption for more than ten but less than 
thirty days when it was placed in the abdominal cavity. 
Craig and Ellis wrapped nerve and tendons with the material 
and concluded that it prevented adhesions about these struc- 
tures, particularly when they were surrounded by traumatized 
tissue. The importance of such an observation was great. It 
was used clinically by many surgeons and reported upon by 
Sherren, Meuriot and Platon, and others. It was found that 
the membrane was absorbed from about a nerve in ten to 
fifteen days. By the end of six weeks no trace of it could be 
found. Such a membrane, to be effective in preventing the 
ingrowth of connective tissue between the ends of the nerve, 
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should remain for at least two months. Consequently, it was 
concluded that plain Cargile membrane was of little or no 
value. On the other hand, the experiments showed that the 
same membrane stored in 50 per cent alcohol remained as an 
effective barrier against Ingrowing scar tissue for as long as 
four months. It does not, however, influence the downgrowth 
of neuraxes into a transplant or into the distal segment of a 
nerve united by end-to-end suture. 

Huber also carried out a series of experiments in which the 
autogenous transplants were wrapped in autogenous fascia 
lata sheaths, formolized arteries and fat transplants. It was 
found that the fascial sheath resisted absorption for as long as 
a year. There was, however, a proliferation of connective 
tissue about the sheath which was more marked than that 
found about Cargile membrane. The experiments in which 
hardened arteries were used as sheaths confirmed Foramitti’s 
original contention that there was little connective tissue pro- 
liferation excited in the surrounding normal tissues. There was 
no evidence of a secondary contraction of the arterial sheaths 
and they resisted absorption a sufficiently long time. Formol- 
ized arterial sheaths may be prepared from the carotid arteries 
of large dogs, stretched over glass tubes, fixed in 5-10 per cent 
formalin for forty-eight hours; washed in water for twenty- 
four hours; boiled in distilled water for twenty minutes and 
stored in 70-95 per cent alcohol. They are, therefore, as prac- 
tical as Cargile membrane but have no definite advantages 
over the latter. Fat was used as a protective sheath, both as a 
free transplant and as a pedicled flap. Huber found that a free 
autogenous fat transplant was quickly replaced by dense 
fibrous connective tissue. No conclusions were made concern- 
ing the pedicled fat flaps. We have used pedicled fat trans- 
plants about nerve suture lines when the nerve could not be 
placed in a healthy muscle plane, which is, of course, the best 
method of protection. The clinical results in these cases have 
not led us to believe that the fatty tissue in any way inter- 
fered with the downgrowth of neuraxes. Experiments which 
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have been carried out upon tendon sutures seem to show 
that similar pedicle fat flaps have served the purpose quite 
adequately. 


a 


Fic. 103. Nerve transplantation: distal and central ends of radial nerve are with- 
drawn from their normal course to lie upon medial side of arm. a, Distal end of radial 
nerve. b, Biceps, c, Triceps. d, Radial nerve. e, Teres major. f, Latissimus dorsi. 


In operations upon human cases, the medial cutaneous 
nerves of the forearm and arm, the superficial branch of the 
radial, the saphenous, posterior cutaneous branch of the 
femoral and the lateral, and medial cutaneous branches of 
the sural nerve have been utilized as transplant material. It is 
obvious that many difficulties may be encountered in per- 
forming a transplant operation. The grafts must be sutured 
very accurately because, unless the ends are in exact apposition 
with the central and distal ends of the nerve trunk into which 
it is placed, the chances for a successful growth of neuraxons 
are greatly diminished. This fact alone may account for the 
disparity in the clinical results which have been reported. 
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The success of this method of repair will be discussed in 
detail in the chapter which deals with the results of operative 


treatment. (Fig. 103.) 


NERVE IMPLANTS 


In 1873, Létiévant suggested that the central end of the 
distal segment of a divided nerve might be implanted into a 
slit made into the trunk of an adjacent sound nerve. This 
method presupposes that the nerve fibers of the sound nerve 
will grow down into the distal segment of the divided nerve. 
If the funiculi of the sound nerve are merely pushed apart 
and the implanted nerve end placed between them no neuraxes 
can be available. If however, the funiculi of the sound nerve 
are cut, the downgrowth of neuraxes into the implanted seg- 
ment becomes theoretically possible. However, if this is done 
the method then ceases to be a true implantation and is in 
reality a partial operation of nerve crossing. It is understood 
under such conditions that the normal nerve funiculi are in- 
jured and paralysis in the distribution of the sectioned fibers 
will result. Huber’s experimental work, in 1895, showed that 
truly implanted nerve segments showed no histological or 
physiological evidences of a downgrowth of neuraxes from the 
sound nerve trunk. 

Hofmeister has suggested a method to be used in bridging 
defects of one or more nerves of an extremity if there exists an 
accompanying normal nerve trunk. This comprises in effect 
multiple implantations of the ends of both central and distal 
segments into slits made in the normal nerve. His contention 
is not the normal nerve into which the ends are grafted 
assists in direct neurotization of the distal segment but 
that it acts as a favorable medium for the downgrowth of 
central neuraxes into the peripheral end of the divided nerve 
(Fig. 104). 

Experimental evidence does not support this procedure 
because the irregularity with which central neuraxes grow 
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downward is well known. Particularly would this be true if 
they met the resistance of the endoneural and perineural con- 
nective tissue of the normal nerve’s funicull. 


Fic. 104. Nerve implantation. 


NERVE CROSSING 


The procedure of nerve crossing has been confused with 
that of nerve implantation. It is probable that every functional 
result obtained with a so-called nerve implant has been because 
a certain number of fibers of the sound nerve have been injured 
and thus a partial nerve crossing has been effected. Nerve 
crossing, therefore, consists of the suture of the necessary sec- 
tioned part of a sound nerve to the distal segment of an 
injured nerve (Fig. 105). If an entire sound nerve Is used it is 
necessary to evaluate the loss of function produced by its 
sacrifice against the return of function which one desires to 
obtain. One of the basic principles of nerve crossing Is that the 
nerves used should have a comparable physiologic supply. For 
example, Flourens, in 1827, showed that it was impossible to 
obtain a functional result by suture of the fifth cervical nerve 
to the vagus. On the other hand, he cut the two principal trunks 
of the brachial plexus in a cock and sutured the peripheral 
end of the trunk which supplies the upper surface of the wings to 
the central end of the trunk which supplies the lower surface of 
the wings. After several months there was complete recovery of 
function and Flourens verified this result by direct stimulation. 

While Cannon reports to have sutured the central end of the 
phrenic nerve to the distal end of the cervical sympathetic 
and thus obtained a rhythmical stimulation of the thyroid gland 
with each respiratory movement, others have been unable to 
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confirm this experiment. While it may be proved histologically 
that there is a downgrowth of neuraxes, a complete return of 
physiologic function does not occur. Langley and Anderson 


Fic. 105. Nerve crossing. 


traced fibers from the femoral nerve into the saphenous nerve 
and Boeke was able to trace nerve fibers from the hypoglossal 
which had been crossed to the lingual as far as the epithelial 
cells in the tongue. Philipeaux and Vulpian’s work in 1870, is 
contrary to later experiments in that they concluded that 
sensory and motor fibers would unite and that stimulation of 
one produced a correct effector response in the other. In gen- 
eral, in applying this method of repair in peripheral nerve 
surgery, one should suture motor to motor, sensory to sensory 
and mixed to mixed nerves. 
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The problem, therefore, with which one is faced is not 
primarily whether or not neuraxons will grow into the distal 
segment of the injured nerve. Rather it is to obtain this result 
by the use of nerves whose physiologic function is similar. 
This may not be extremely important when gross muscle 
movements are involved but it is important when the accurate 
movements of the small hand muscles or the emotional expres- 
sion movements of the face are concerned. If two motor nerves 
which supply synergic groups of muscles whose action produces 
simple movements are crossed the resulting disturbance of the 
coordinated movements may be slight. On the other hand, the 
inability to dissociate movements of the shoulder and face 
after a successful spinal accessory-facial nerve crossing may be 
very disturbing. There is no evidence that the cortical cells 
which supply innervation to a group of muscles changes In any 
way to meet the functional demand of muscles which become 
innervated by means of the nerve crossing. 


NervE FLaps 


The method of bridging defects by the use of nerve flaps 
made from the central or distal ends of a nerve, or both, was 
first suggested by Létiévant. Many reports of such cases may 
be found in the literature. Among them are those of Tillmanns, 
McKenzie and others. 

In performing this procedure one-third to one-half of the 
central end of the nerve is cut across and turned downward at 
an acute angle to be sutured into the distal stump. The opposite 
procedure is performed in the construction of a flap from the 
distal to the central segment. As already stated, both central 
and distal flaps may be made and sutured in apposition. 
It is obvious that in a central flap many neuraxes are perma- 
nently destroyed and since the fibers are separated from their 
cells of origin, their subsequent regeneration is impossible. 
The central flap is therefore nothing more than a degenerated 
nerve segment. The tissue which bridges the gap is soon only 
connective tissue with degenerated axons and _ proliferated 
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Schwann sheath cells exactly as one finds in the degenerated 
distal segment of a divided nerve. In addition to the failure to 
perform the function intended there is an additional resultant 


Fic. 106. Nerve flap method of repair. 


permanent damage to the involved nerve. A distal flap turned 
upward to the central end of the divided nerve deprives the 
distal segment of a large number of its conducting pathways. 
A glance at the diagrammatic representation of these operations 
makes it obvious that the central downgrowing neuraxes would 
have to bridge the angle of attachment of the flap to its periph- 
eral stump before they might eventually reach the termina- 
tions of the distal segment. Huber’s experiments have definitely 
confirmed the many objections raised against this procedure. 


(Fig. 106.) 
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SuTURE A DISTANCE 


In 1886, Assaky suggested that the gap between the ends of 
a severed nerve be bridged by strands of catgut. This method is 
based on the fact that the downgrowing neuraxes from the 


= — 


Fic. 107. Suture 4 distance method of repair. 


central stump meet with considerable resistance and are 
diverted from their course by connective tissue. Huber con- 
tinued with experiments based upon this idea with the hope 
that the connective tissue which replaces the catgut upon 
absorption would constitute lesser paths of resistance along 
which the new axons might descend. Bundles of course catgut 
were tightly entwined with finer catgut threads, the ends of 
which were kept long enough to serve as sutures. After steriliza- 
tion these bundles of catgut were sutured between the divided 
nerve ends. Huber obtained histologic and physiologic success 
in two instances. 

This method furnishes a rather hazardous scaffolding of the 
downgrowth of neuraxes which depends for success upon the 
rapidity of growth and the density of scar tissue formation. 
While it is of more academic than surgical interest it cannot be 
completely condemned, from an experimental viewpoint 
(Fig. 107). 


TUBULAR SUTURE 


Tubular suture is a method of repair which was used early 
in the development of the surgical treatment of nerve defects. 
It is obviously an extension of Assaky’s idea of bridging a 
nerve defect in such a way as to supply aid to the central 
neuraxes in their efforts to grow downward into the distal seg- 
ment. Strictly speaking, a tubular suture means the introduc- 
tion of the central and distal ends of the divided nerve into a 
tubular structure which may be empty or filled. This must be 
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kept distinct from the procedure of wrapping the line of nerve 
suture, or a transplant, or a nerve trunk after neurolysis, with a 
membrane or other substance to prevent the ingrowth of scar 
tissue. 

In 1881, Gluck inserted the nerve ends into a bone drain 
without obtaining evidence of regeneration. Vanlair also per- 
formed experiments with bone drains and in one dog, four 
months after operation, he found many nerve fibers in the 
tissue which connected the nerve ends. 

Many other substances have been used in an attempt to 
find an ideal method for tubular sutures. W6lfler used tubes 
made of todoform gauze; Steinthal, rubber tubes which were 
both empty and filled with serum; Payr, magnesium tubes; 
Meuriot and Platon, rubber bandages; Auerbach, galalith 
tubes which consist of formalinized casein; Lotheisen, hardened 
gelatin tubes; Kirk and Lewis, fascial tubes; Perthes, tubes 
made from free transplants of fatty tissue; Foramitti, formalin 
hardened arteries; and Edinger, arteries filled with agar or 
blood serum. The majority of these methods are of more 
academic than practical surgical interest but, unfortunately, 
many have been used in spite of the fact that direct end-to-end 
suture was possible. The method of Edinger, for example, was 
used extensively during the Great War. The basis for the use 
of agar or serum filled vessels was that since neuraxes grow in a 
tissue culture of agar or blood serum, a tubular suture of such 
material should be a distinct benefit. Hohman and Spielmeyer 
tested the tubes on experimental animals and found that agar 
blocked the growth of the neuraxes. Blood serum, lecithin, 
brain pulp and other substances were used but the experi- 
mental and clinical results of a large number of investigators 
including Stracker, Enderlen and Lohenhoffer, Spitzy, Eden, 
Blencke, Wollenberg, Bethe, Bielschowsky and Unger, Struck 
and others failed to lend support to this method. Kirk and 
Lewis on the other hand concluded that neuraxes from the 
central end would grow through a fascial tube and that a 
defect could be bridged successfully in this manner. Their 
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experiments were controlled very carefully by histological 
studies. They stated that axis cylinders develop first and most 
rapidly along the side of the tube so that the central nerve end 


Fic. 108. Tubular suture of a divided nerve. 


becomes oblique in appearance. After four weeks, in the case 
of a defect of 1 cm. or less, the gap is filled with a firm, pearly 
white mass which has longitudinal striations. If the defect is 
larger a part of the tube may be seen to be filled with a sub- 
stance softer than the nerve and dark grey in color which does 
not contain axis cylinders. It is stated that in passing through 
the tube the axis cylinders do not remain in bundles because 
of the more rapid advance of some fibers. Later they become 
arranged in bundles similar to those in the normal nerve. 
(Fig. 108.) 

Huber performed a series of experiments based upon Fora- 
mitti’s suggestion for the use of formalin hardened arteries. 
He found that such tubes remained unabsorbed for eight 
months which is long enough for neuraxes to reach the distal 
stump. Distinct neuromas were found on the distal end of 
the central stump and within the arterial tube. Connective 
tissue which seemed to have originated from the nerve ends 
and not from the surrounding tissue was found within the 
lumen of the tubular suture. Huber obtained physiologic and 
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histologic evidence of regeneration in an experiment of two 
hundred and forty days’ duration in which a gap of 3 cm. was 


bridged. 


Fic. 109. Method of end-to-end suture of a divided nerve. 


ENp-tTo-ENp SUTURE 


The method of repair of choice is end-to-end suture of the 
separated nerve ends. The experimental and clinical results 
which have been obtained with this method far surpass any 
other suggested means of obtaining a downgrowth of central 
neuraxes. Because of this fact it becomes increasingly impor- 
tant to make every effort to obtain this approximation of 
the nerve ends. The problem is, of course, quite simple in a 
fresh wound without any loss of nerve substance. However, the 
difficulties encountered when extensive neuromas must be 
resected from each end to reach normal tissue, or when a 
large gap must be bridged, are considerably harder. The 
methods employed to obtain end-to-end apposition, such as 
mobilization of the nerve, transposition of the nerve trunk 
from its normal course, and nerve stretching will be described 
in the chapter which deals with the surgical technique of end- 
to-end suture (Fig. 109). 

In summary we may say that in clinical practice end-to-end 
suture is the method of repair of first choice. Further, that 
nerve crossing and nerve transplants are the methods by which 
the next most successful results may be obtained. Finally, that 
nerve flaps, nerve implantation, tubular sutures and suture 
d distance are methods which may be discarded because of the 
poor clinical results which are obtained. In the event that 


end-to-end suture, nerve crossing or transplants are impossible 
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it is more than likely that the nerve lesion should be classed 
as irreparable and that the methods of treatment described 
for irreparable nerve defects should be employed. 


ERRATUM 


The legends for Figures 39-45, which appeared in the February installment of 
“Peripheral Nerve Injuries,”’ Vol. xv, pages 418-421, should have read as follows: 
Fic. 39. Residual sensibility to pin prick of the ulnar nerve. 
Fic. 40. Residual sensibility to pin prick of the median nerve. 
Fic. 41. Residual sensibility to pin prick of the radial nerve. 
Fic. 42. Residual sensibility to pin prick of the musculocutaneous nerve. 
Fic. 43. Residual sensibility to pin prick of the peroneal nerve. 
Fic. 44. Residual sensibility to pin prick of the tibial nerve. 
Fic. 45. Residual sensibility to pin prick of the saphenous nerve. 
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